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Rides like a car. 


A better idea for safety: Buckle up. 
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1 Ford cabs are quiet, carlike, roomy. 
Inside width of 66 inches allows three 
big men to ride relaxed. Padded dash is 
standard; glove box is large and placed 
high for easy use (note below). 


9 Optional air conditioning 

is built right into the instrument 
panel to improve air circulation 
and give passengers full legroom. 


6 Ford took the gas tank out 
of боп under ш it in a «раа 
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or, for heavy loads 
460 cu. in. Note aeons dh 
shield next to engine. 


truck st e: th e. pension fr 
ride. Two front axles let wheels 
ep )uMps independently. 
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ODAN their full depth. All il told, 


Se сы м т Ford pickups come big as 10,000 
-coated Ibs. GVW, like this F-350 Super Camper 


Special, to meet all your pickup needs. 


) Official industry figures 
from R. L. Polk & Co. prove 
the durability of Ford trucks. 


For a long-term im Soll ty 
see your Ford Dealer now. 
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incl 
. models rated over 5,100 Ibs. GVW. 
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Front disc а are stan- 
dard on 2-wheel-drive pick- 
ding power brakes on 


Even the standard cab 
gi gives you the solid | 


FORD TRUCKS 
-No.1 IN SALES 


Better ideas for buyers 
ї have put Ford trucks 
frati in sales for five straight 
years through 1972. Industry 
records show Ford Deale 
have sold over 200,000 more 
trucks than the next таке, 


"This is Tom Bellows. 
He and his wife 
live in Atlanta, Ga. ` 


Allstate Life Insurance Company 7 - 
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ut I picked 
because they didnt 
hard sell” 


That-plus these other reasons- 
15 whyAllstate is- 
. “The Young Mans Life Insurance? 


First of all—we’re priced for a Young Man’s income. 
Here’s how little you pay for our 20-year decreasing 
term insurance if you’re 25, for example. 

And this is just one of our many plans. 


For $5 a month... .$12,500 
For $10 a month. . .$37,000 
For $15 a month. . $72,200 


We give you hard facts, not hard sell. 

At Allstate, we don’t believe in pushing you. 
We give you common-sense advice— 
without the high pressure a 

young man can do without. 

Just drop by—don’t dress up. 

Come as you are to the Allstate booth. | 
Maybe Saturday—when you’re shopping at Sears. 
Or simply phone the booth, or your nearest 
Allstate office. An agent will gladly 


come to your home. d т. 
acer Allstate 2. 
Youre in good hands. 4 aN” 
| ө А 20 
The young man’s life insurance. За _ 
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` Minolta helps you scones 
the mysteries of women. 


It takes a quick eye and a responsive camera to find the woman in 
every little girl. 

You're comfortable with a Minolta SR-T from the moment you pick it 
up. This is the 35mm reflex camera that lets you concentrate on your sub- 
ject. The viewfinder gives you all the information needed for correct expo- 
sure and focusing. Because you never have to look away from the finder to 
adjust a Minolta SR-T, you're ready to catch the one photograph that could 
never be taken again. 

Next time you see a little girl playing a woman's game, have a Minolta 
SR-T camera in hand. It will help you look into her future. For more infor- 
mation, see your photo dealer or write Minolta Corporation, 200 Park 
Ave. So., N.Y., М.Ү. 10003. In Canada: Anglophoto Ltd., Р.О. 


Minolta SR-T 101/Minolta SR-T 102 


minolta — 


When identified by a factory-sealed ''M"' tag, Minolta 35mm reflex cameras are warranted by Minolta 
Corp. against defects in workmanship and materials for two years from date of purchase, excluding 
user-inflicted damage. The camera will be serviced at no charge provided it is returned within the war- 
ranty period, postpaid, securely packaged, including $2.00 for mailing, handling and insurance. 
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For Your Next Car— 
Air Bags or Seat Belts? 


We're Going Metric: 
Here Comes the New 
^Yardstick'' in Your Life 


New Comet Promises 
Sky Spectacular of Century 


NASA's Hypersonic X24B 
Points Way to Flight at 
Five Times Speed of Sound 


Troubleshooting Your 
Car's Electronic Ignition 
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=e If you are planning to move, 
ATTACH 5: please notify us 6 weeks in 
LABEL # advance and we'll make 


sure your subscription 
moves with you. Please use 
this form and attach your 
magazine address label. 
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он qa onus. LREMIngion Reports 


"Yes", say Remington experts... including 
why our Model 1100 Automatic Shotgun— 
the top gun in skeet—is tops in the field! 


It's said some hunters don't shoot skeet because they 
can't eat clay pigeons. But, if you don't count taste and 
plumage, there is virtually no difference between a clay 
bird and a game bird. As far as a wing shooter is con- 
cerned, both are moving targets with the same problems 
of pointing, swing and lead. 

If you go hunting with a skeet shooter, don't bet 
against him. Because skeet actually came from the field. 
It was developed about 50 years ago by the late Charles E. 
Davies, at Andover, Mass. He was an avid upland game 
hunter and wanted to practice shots he had missed while 
hunting. And don't forget that a dedicated skeet shooter 
may shoot at thousands of clay birds a year, each one 
simulating a game bird in flight. So it would take a really 
tricky bird to fool him. Naturally, like the hunter, the 
skeet shooter wants a shotgun that points naturally, pat- 
terns consistently and is reliable. That's why you'll find so 
many Model 1100's in the hands of so many skeet shoot- 
ers, especially at championship events. 

When you hold an 1100, you can tell it's different. The 
1100 is designed with “muzzle preponderance” ... bal- 
anced so there's weight at the muzzle. We believe this 
helps you hold an 1100 steadier than a shotgun without 
it. And we think it helps you point easier and faster and 
swing more smoothly, too. 

Remington designers have given the 1100 a rate of 
fire they feel is optimum. Pull the trigger, and the 1100 
ejects the empty hull and chambers a fresh shell automati- 
cally. You can fire again as soon as this cycle is complete. 
But, if the cycle takes too long, you may lose the chance 
for a quick second shot. And if the cycle is too fast, you're 


Can a hunter 
learn anything from 
a skeet shooter? 


The 1100 really reduces recoil sensation. Remington ; 
has found a way to “soften” recoil sensation by distrib- | 
uting it. The chart shows how the Remington Kecoil 
Reduction System works by plotting shoulder force 
against time. The dotted line shows what happens when 
a 12 gauge magnum load is fired in a fixed breech shot- 
gun of approximately the same weight as the Model 
1100. The recoil quickly rises to a high peak. The solid 
line shows the recoil when the same load is fired in an 
1100. The line starts to rise but the system traps some 
of the recoil force, releasing it later. Thus you feel a 
"push" instead of the usual jolt you can get from a 
competitive gun. 

If you like good-looking shotguns, you'll like the 
looks of an 1100. Those looks are functional, too. Our 
RK-W wood finish does more than dress up the 
stock. It's tough and scratch-resistant. Our "vibra- 
honing" metal finish not only permits a deeper, 
richer blueing...but it also makes the working parts 
smoother so there's more glide and less friction. 

The Model 1100 comes in 12, 16, 20, 28 and 
410 gauges. And there are optional interchange- 
able barrels within each gauge. In addition to the 
standard models, there are three-inch magnum 
12 gauge, two lightweight 20 gauge models (one 
a magnum), deer models with rifle sights, and 
trap and skeet versions. Trap, skeet, and field 
left-hand models are also available. Prices start 
at $189.95*, 

Use the shells we test the 1100 with. The 
— champions do. 

DT hes H er e's something 
T else you can learn 

! fromskeetshooters: 
|! use Remington 
shells. Consistently, 
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apt to shoot too soon...and miss. Remington's designers Ё Model 1100, 
| 12 Gauge, 
DS Vent. Rib 


winners at the world 


. The dotted line shows the skeet championships have depended on the top ay aa 
л recoil force froma typical performance built into every Remington shotgun 1 " 
А fixed breech shotgun action shell. Skeet shooters know their ammo as wellas 4 
А (Shotgun weight:7 lbs. 2 02.). their shotguns. NS N fi 
The solid line shows the re- Remington Reports are based on information | WE" 
\ coil force delivered Бу a 


direct from the men who design and engineer 
our products. If you’d like a free 1973 color 
catalog, send a postcard to: Remington Arms 
Company, Inc., Dept. 385, Bridgeport, Conn. 
06602. 


Remington. 


Great guns deserve great ammunition. We make both. a d 


Model 1100 (Weight: 7 Ibs. 
12 oz.). Checked and proved 
by computer, the Model 1100 
delivered 55% less force than 
the fixed breech gun. Each 
gun tested with a 12 ga. 
magnum load. 


SHOULDER FORCE 
ت سے‎ fee we eee Ч 


3 6 9 12 15 
TIME IN MILLISECONDS 


believe that the 1100's rate of fire is an ideal compromise 
between those two extremes. 


“Remington” is a trademark registered in the U.S. Patent Office. 
Prices shown are suggested minimum prices, subject to change without notice, 
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Meet ће '74 Omega. 
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Omega's the little car with Being an Olds, Omega also Your Omega can be a coupe, 
big-car thinking built in. Inside, has the nice touches you'll like. sedan or hatchback. You can 
there’s room to stretch. And Soft-grip steering wheel. keep it basic, or spice it 
because its wheelbase is longer Plush, cut-pile carpet. up with a sporty S 
and its tread wider than that "Wet-look'" vinyl trim. à package and a 
of some smaller compacts, you Chrome whereit counts. 2) Rocket V8. Either 
notice the difference in the way And underneath the .. y way, nobody'll mis- 
it handles on the road. Solid. hood, a smooth-running, .. p Ms take it for a plain 
Smooth. Quiet. six-cylinder engine— am [A= vanilla compact. It’s 

standard. —— EE 2 lot of little Olds. 


1974 Oldsmobile Omega. 


There are 4400 True Value stores in 50 states. Look under 
"Hardware" in the classified Рав ч phone directory. 


Yellow 
Pages 


Outstanding value has: 
features, low price! Ace 
À depth and bevel controls, sû 
EM LAM Just blower keeps line of сї 
E» clear. Wide safety blade gu 
and rugged foot. Burnout- -pr 
tected motor, rips through à 


dressed 2x4 16 9 
woe 


at 45° 1696 


Rockwell Power Values 


34" Drill Kit. Double-insulated, high-torque 
drill plus accessories...the most useful 
tool you can own. 90/3... ..... ‚ 13.95 | а. 
9" Table Saw complete with motor. Profes- E 
sional features, handyman price! 22" W, 17" D, oe | 5f w 
11" H. Develops 1! hp. 34 um 152 229.95 
11” Drill Press. 4-speeds, 13 hp motor. 4- 
Step spindle and motor бын V-belt, 
e 1p attachment, 5 machine spur bits, self- 
eject eor Chuck Кеу.11073........129.95° © 


eed, 0-850 rpm, and ham- 
ring action of 27.900 blows 
minute. Drills, drives 
ha peer chi sels, ham- 


SY 19-pe. Socket Set 13-Pe, Drill Set 


Versatile set combines small !4" drive 
sockets and 3%” drive. Ignition work 
and engine maintenance is easy with ac- 


Complete power point drill set includes 
sizes ie" to 14; plus center punch. Long- 
wearing, hardened points zip through 
wood or metals. Fit any 


Makes a secure, professional bond in 
only 60 sec. Hot melted glue needs no 
clamping or waiting to dry. Electric gun 


with 4 sticks of glue, 3 sticks 5 995 


sealer and instructions. 207 


: hand d | 
Size range Mensa 078 11.95 2.99 


electric drill. LBD13 


S 
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| Propane Tordi 


Instant heat for 
laying tile, thawing 
pipes, hundreds of 

Or jobs. Propane cyl- 
Bw inder and all-brass 

М9 | valveassembly with 
pencil point burner. 
UL approved. 17-555 


4.75 


231071320) Staple Gun Set 
Powerful, heavy-duty staple gun handles 


with T-handle wrench and die stock. 5 staple sizes, up to 916" Does every 
kind of tacking job easily. Comes in 


Precision cut threads, heat treated and 
tempered for long wear. | tough plastic pouch with 
О. 95 1,000 14" staples. 2750-7 4. 95 


| | Sturdy carry case. 10145 
"COTTER à COM PANY. Warehouse йок: 100% Member Owned; Chicago; Cleveland; Philadelphia; Los Angeles; Portland; Kansas Сиу; Atlanta; and 
are subject to change without notice. Space may prevent some participating True Value stores from stocking all items. Most famous name brands illustrated 


14-pc. set includes most popular sizes 


You may win a new 1974 
American Motors Matador! 
Just fill in the entry form 
on page 147 and take it to 
your nearby True Value 
Hardware Store. 


Watch for our "Fall Shopper" Circular featuring 
hundreds of values from True Value Hardware Stores. 


Torch Kit 


- Compact new torch kit uses 
` Oxygen sticks and propane 
— tank, produces over 5000° 
heat for welding, soldering, 
brazing. Safe and easy to 
use." Comes complete with _ 
parts and instruction book. 


24.88 


| Ultra-light, weighs just 610 lbs. 
, 10" capacity fells 20" trees. Automatic 


"^ trigger oiling, perfectly E 
balanced for safe, easy handling. 89 А 95 


OWENS ‘CORNING 


Powerful suction to clean shop, rA 
FIBERGLAS 


garage and patio. Plus damp mop 
and water pick-up features. 8-gal. 
dry capacity, 6-gal. wet capacity. 
Has 6’ hose, two 20" extensions, 
squeegee and easy roll dolly. 


120V, AC/DC, TT650 


16х20” 15х20" 14x20" I Details on 
special 6-pak carton. 79¢ ea. 6, 
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ASFULLER/ Steel Hand Tools m Screwdriver Set RI | “Surform” File 
8" Slip Joint Plier, drop forged... . . 1.29 4-pe. set with alloy chrome vanadium Fastest, easiest way to cut and form 
8" Adjustable Wrench, full drop forged blades, rustproof finish. Includes 3 wood, aluminum, copper, plastics, tile, 
chrome alloy steel, thin pattern... . 1.98 mechanics and a #2 phillips type tip. mild metals. Non-clogging, razor-sharp 


3-pc. Wood Chisels, 157 347 17 Unbreak- 
able handles, keen beveled edges.. . 2.69 


Permanently engrave valuables, easy as 


writing with a pencil. Replaceable, 
hardened steel point marks any hard sur- 


face with 7,200 spm. Adjust- 
able line. UL listed. V50C 4.95 


Electric Marker 


Cushion grip for comfort, 
extra turning power. TS4GC 


3.77 


e m 


Maximum storage in compact unit. All 


electric-weld construction. l-pc. hinge, 
roomy top till. 2 easy-pull, spill-proof 


drawers lock w hen lid closes. 1 3. 55 
10 x 22x 916" overall. 17907 


| x: tus a ie $ z] and household 


ИЗӘ) Steel Tool Chest 


Sheffield steel blades require 
little pressure to cut. 295 2.49 


izer for small 
a parts, tools and 
m - ТШЕП tackle or sewing 


items. Baked - on 
finish on sturdy 
steel frame. 27 
drawers in 3 si 


Dallas serving over 4400 True Value Hardware Members who own their stores, set their prices and reserve the right to limit quantities. Prices may vary and 


are also available at many other har dware stores. For honest values and better service . 


. shop at a hardware store. Prices expire November 10, 1973, 


toiletries for men in a 
rugged feres scent 


Product ol MEM Company Inc. Notthwale, HJ. 0764F 
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"PS Readers Talk Back 


Where you voice your views . . . апа the 
editors do the listening 


BD-5 homebuilts 


Your article “At Last . . . the 
Heal 200-mph, 38-mpg, $2965 BD- 
5" [Aug.] is misleading. Let the 
prospective buyer be aware that 
his money will be tied up for quite 
some time while Bede delays and 
delays, shipping piecemeal, so that 
back orders of small but essential 
materials prevent completion of any 
one aspect of the plane. I ordered 
in early October 1972, received two 
packages in late April, and cannot 
complete anything. But I still like 
the idea of the plane. 

R. W. Томс, Tallahassee, Fla. 


Jim Bede and his beautiful 
BD-5 don' t need the assistance of 
the backhanded, vicious garbage your 
reporter saw fit to mar this article 
with. Characterizing the homebuilt 
airplane situation as a “slapdash 
business” run by “geniuses selling 
sketches" to people whose skills 
"can't be trusted" to make parts 
such as “ribs, spars, channels, fuse- 
lage bulkheads, and trim-tab panels" 
is wholly unjustified. A trip to the 
Oshkosh convention by a more re- 
sponsible reporter, where over 500 
homebuilts (with a safety record 
equaling commercially built planes) 
should be an eye-opener for your 
readers. 

Bruce Fortier, Essex, Mass. 


Gas-shortage solution: taxes? 


If there’s truly a gas shortage in 
the U.S., there’s only one way to 
correct it. Place restrictions on autos 
with engines bigger than three liters. 
A two-liter engine will get more than 
double the mileage of a 400-cubic- 
incher at the proposed reduced speed 
limits. Legislation should be initiated 
to impose a tax on any auto with 
an engine above 1.5 liters. The tax 
would be minimal up to three liters 
and more severe above that. The 
tax money could be used to help fund 
the Environmental Protection Agen- 
cy. (Our bonus would be less fuel 
used; less pollutants in the air.) 

Dovc DENISON, Monrovia, Calif. 


A happy Manta builder 


I'd just like to tell you that I 
built a Manta from your article 
“Speedy Sailcars Take Off in the 
West” [ Маг. 72]. It cost under $100 
as I obtained a Dacron sail from a 
friend, used CPVC pipe for the 
booms, and made a few other money- 
saving modifications. After capsizing 
it once, I might also add that now 
I take your advice [PS Readers 


Talk Back, Aug.] and wear a crash 
helmet. This winter I plan on trying 
to convert her to an iceboat. 

PETER HEFTLER, Saline, Mich. 


Trail riding a bummer for land? 


"Have Your Fun and Preserve the 
Wilderness, Too” [Aug.] is the most 
irresponsible piece ever published 
in your magazine. The author pro- 
ceeds to sound concerned with the 
wilderness, then illustrates his real 
interest with color photos and cap- 
tions that contradict everything he 
says in the text. "How to cross over 
a log" does not indicate keeping to 
established trails. “Stream crossing 
can be fun" does not indicate a sin- 
cere concern for erosion. “Fun” is the 
only truthful concern of trail-bike 
fans. This article is nothing more 
than a cheap cover-up. I can no long- 
er condone PS's defense of trail bikes 
and off-road vehicles almost every 
month. 

ROBERT GRANGER, Fort Bragg, Calif. 


. . . Great job on the trail-riding 
story. Finally, someone does an arti- 
cle on this sport keeping the environ- 
ment in mind. Now let's see some 
more stories in this area—camping, 
exploring wilderness terrain—with 
the proper respect shown for the 
land that we should have had 20 
years ago. 

J. HAMMER, Port Jervis, N.Y. 


Continuing Alaskan oil hassle 


I wish to reply to M. M. Brant- 
ly's letter in PS Readers Talk Back 
[July]. His opinion is a simple- 
minded attack on environmentalists 
for blocking the building of the pipe- 
line on account of “a few caribou.” 
But the controversy rages over the 

Continued 
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NET ONE U, S. QUART 


Probably 
yours, too 


Test drive it 


You'll like it! 


Rislone National Champion- 
ship Racing Jacket only 
$7.95 prepaid. Durable ny- 
lon-cotton. Rislone yellow 
with red, black racing 
stripes. 5, M, L, XL. Send 
check or money order to: 
Rislone National Champion 
Jacket, P.O. Box 457, Bon- 


ner Springs, Kansas 66012. | 


THE SHALER CO. 


Waupun, Wisconsin 53963 
In Canada: The Canadian Shaler 
Products Co. Ltd. Ontario 
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PS Readers Talk Back 


[Continued] 


method of exploitation. The oil com- 
panies naturally wish to exploit 
the oil reserves on a low-cost, high- 
profit basis. Past experience has 
taught us that the cheapest way is 
rarely the best. The proposed pipe- 
line route runs through a zone of 
high seismic activity. This poses a 
potentially serious problem of pipe- 
line ruptures and spills of untold 
gallons of oil on an extremely fragile 
Arctic ecosystem. 

JoHN SCHEER, Bridgeport, N.Y. 


VW changes slated 


I was amazed to read in The View 
Down the Road [Aug.] that Volks- 
wagen would do away with their 
air-cooled engine but even more 
amazed that you would remark that 
water cooling is "infinitely superior." 
After millions of Beetles have trav- 
eled billions of miles in all climates 
with great success, how could water 
cooling possibly be ап improve- 
ment? What happened? Did the great 
monopoly buy into Volkswagen? 

F. H. Sutton, Los Angeles, Calif. 


Another engine-run-on fix 


In the article “Does Your Engine 
Run On When Switched Off?" 
[June], the author should have men- 
tioned another possible cause of en- 
gine run-on for cars equipped with 
an idle-stop solenoid. If the ignition 
is switched off while the choke sys- 
tem fast-idle cam is engaged, the 
throttle valve will remain wide open 
even though the idle-stop solenoid 
is de-energized. This cause of run- 
on most often occurs when the ac- 
celerator is depressed and released 
before starting a warm engine, which 
may load the fast-idle cam, and 
then switching off the ignition before 
the cam is unloaded. 

FRED SOBOTKIN, New York, N.Y. 


Sealing your door 


Thanks for the article “Total Se- 
curity with a  Pre-Hung Door" 
[June]. We have had a number of 
inquiries from your readers and have 
shipped several samples to them. 
'The article did have one error, how- 
ever. The material is not vinyl, but 
rather a copolymer and has been 
proven in five years of field service 
as far superior to vinyl. It is not af- 
fected by cold or heat. 

JAMES CRESSY, Schlegel Mfg. Co., 
Canandaigua, N.Y. 


The vinyl reference in caption is 
in error; the Polvflex strips for top 
and sides are copolymer. But the 
door bottom is rigid vinyl with ure- 
thane-foam strips attached. 


Even help box needs help 


“The Highway Help Box—No 
Wires, No Batteries” [Aug.] is a 
great technological advance. The au- 


thor cites a successful year's test 
along 1-495 in Mass., but he should 
have checked out the system already 
in use around Washington, D.C. 
Those boxes sent signals okay, but 
one newspaper reported it often took 
four to six hours to get assistance 
to a stranded motorist. False alarms, 
vandalism, and the lack of enough 
county and state police to respond 
immediately to a call, greatly de- 
creased the effectiveness of the box- 
es. The box is only the first step; lo- 
cal communities must develop an 
adequate response network, and pros- 
ecution of misusers must be severe 
enough to deter costly false alarms. 
PETER WARREN, Chicopee, Mass. 


About that floor... 


"Stacked Box Beams: The Super 
Strong Way to Build" [Aug.] was 
most interesting. However, I find one 
disconcerting omission. Where and 
how are the 2-by-12 floor joists 
placed, secured, or hung, on both 
first and second floor? 

Tuos. B. FAUNCE, 
Santa Barbara, Calif. 


Floor joists for the cottage rest on 
a 2-by-4 lip spiked to the box beam. 
The joists are spiked in place on 
this lip and reinforced with bridg'ng. 
Same thing goes for the second floor. 
This gives seven-foot ceilings on the 
first floor—plenty for bedrooms. Up- 
stairs, ceilings rise from seven to 
over 12 feet at the high end. 


Red ain't dead 


I disagree with much of your arti- 
cle “Is There a ‘Best’ Color for 
Your Car?" [July]. Mostly, I see 
red better than author Ed Fales. 
As a car dealer I notice that red 
cars going across the auction block 
nearly always command $100 more. 
A red car attracts a lot of atten- 
tion to itself and to the car lot. It's 
funny that the word red appears 
more times in the article than any 
other color and six out of eight 
photos feature a red car. Red is 
worth bread, and Fales is pale. 

S. P. CLiFFORD, Benzonia, Mich. 


Want to get something off your chest? 
Write "Readers Talk Back,” 
Popular Science, 355 Lexington Ave., 
New York, N.Y. 10017 


SEAGRAM DISTILLERS CO.. М.Ү. С. AMERICAN WHISKEY—A BLEND. 86 PROOF. 


The Seven n Cider. 


“You tired?” 

“Just a little.” 

“Want to stop?” 

“Okay.” 

| “There. That's a nice spot. By the 
big pile of leaves.” 

So while she unpacked an autumn 
| kind of picnic, he put together an 
autumn kind of drink. 

In went a jigger of 
Seagram's 7 Crown, over a healthy 
handful of ice. Then, fresh apple 

eider, right up to the top. 
|  Garnished with a thin slice of 
apple, and that was that. 

^ Hey, your egg salad is really 
great." 

“Your Seven ’n Cider is ry 
terrific too!” Ае 

“Tm glad we stopped.” 4 

“So am I." a. 


Seagram's 7 Crown. 
) It's America's whiskey. 


The Seven ’n Cider. 1% ounces Seagram's 7 Crown. 
6 ounces fresh, sweet apple cider. Stir over ice. 


In the air (left) or on a sandy incline (above), 
the Rokon 340 is equally at home, author Hill re- 
ports. Strong, sturdy frame and excellent sus- 


qid. Tm di 


$T eg _ pension contribute to the bike's fine handling 


characteristics. In sand and mud, where you want 
plenty of traction, not wheelspin, the 340 is 
ideally suited. 


Rokon Automatic: the Bike 
of the Future? 


Starting the Rokon's 335cc Sachs en- 
gine is done by pulling a rope cord and 
holding one hand on the front brake to 
keep the motorcycle from accidentally 
leaving you behind. 


Pushing motorcycles is never fun, but 
if the 340 runs out of gas or gets stuck, 
the Salsbury torque converter automat- 
ically shifts to neutral at idle or when 
engine is shut off. 


At a quick first glance this 
may look like an ordinary 
motorcycle. It’s not 


By RAY HILL 
PHOTOS BY RAY AND MAIREAD HILL 


P Keene, N. H., there’s a little 
motorcycle company called Rokon. 
Until recently its claim to fame was 
that from its doors rolled Trail- 
Breakers—possibly the weirdest and 
ugliest two-wheel vehicles made. Al- 
so machines that (because of their 
variable-ratio transmission, low-psi 
tractor-treaded tires, and two-wheel 
drive system) can negotiate just 
about any terrain there is—from 
cold arctic tundra to hot mushy 
swamps [ PS, Sept. '71]. 

Six months ago, after two years 
of prototype testing, Rokon intro- 
duced the RT340, an off-road motor- 
cycle as radical in design as the 
Trail-Breaker. The 340 has features 
never before seen on a production 
enduro bike. It’s a little ugly, too. 
And it’s one of the finest off-road 
machines I’ve ever ridden. 

What makes it so unusual? 

€ A Salsbury torque converter 
that eliminates transmission gears, 
making shifting a thing of the past. 
When the engine is accelerating, the 
torque converter permits the engine 
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to stay constantly at its maximum 
torque curve for top performance. 

€ Spokeless alloy wheels made 
primarily of aluminum and mag- 
nesium. 'They're lighter and stronger 
than conventional wire wheels. Ad- 
justing or replacing spokes is never 
necessary. 

e Hydraulic disk brakes front and 
rear. The 340 has one of the best 
braking systems available today on 
an enduro bike. I got quick, fade- 
free stops every time. 

€ An all-position diaphragm carb. 
If you fall off the bike, it'll still be 
running when you pick it up and 
climb back on, saving you the trou- 
ble of restarting the engine. 

The 340 performs amazingly well. 
At speed over the rough stuff, I 
never experienced the kind of vibra- 
tion common among many off-road 

Continued 


ROKON SPECS 


| 


Transmission Torque converter 


| Engille- us 2-stroke Sachs 
| Displacement ..... 335cc | 
| Horsepower ....... 37 @ 6500 rpm 
Compression ratio 11.8:11 — 
Carburetion ....... 38mm diaphragm 


Intermediate reduc- З-гом chain, 1.732:1 
tion .. ТЕ. 
| 

| 

| 


RPM @ mph ..... 6500 rpm @ 83 mph 
Ignition -..,,.., Bosch magneto 

aximum torque .. 28 ft.-lb. @ 6000 rpm | 
Frame i aas 


Suspension Betor, 7" travel front, 
5-way adjustable, 


tubular, double loop 


rear 
Brakes 11” disks | 
Gas tank 3.5 gallons 

Weight ДОО 270 Ibs. dry | 
BOSE serte ass | | 


1974 MERCURY COUGAR XR" 


In size, this new breed of Cougar is like Grand Prix and Monte Carlo. 
In every other way, it’s like nobody else’s car. 


You're looking at the all new Cougar for '74. It's 
more than a new car. It's moved up one whole class. 
In fact Cougar is the only new choice among the mid- 
size personal luxury cars. 

There's new styling, inside and out. New dash 
with tachometer and hooded gauges mounted in 
deeply padded vinyl. Elegant new opera window. Dis- 
tinctive new Landau roof. Steel-belted radials. All 
Standard. There’s power steering. And front disc 
brakes, automatic floor shift and bucket seats, also 


standard. Plus the same type suspension system as 
Lincoln-Mercury’s most expensive luxury car. Other 
features shown are optional. 

And along with Cougar’s new size class comes a 
whole new class of comfort for you. Because we felt 
this much luxury deserved a little more room. 


MERCURY COUGAR 


LINCOLN-MERCURY DIVISION 27 


machines. Handling is superb. The 
engine has plenty of power, and the 
torque converter does a fine job of 
transmitting it to the rear wheel. 

The converter is similar to that 
found on snowmobiles. 

If you like enduro riding, you'll 
like this bike. Soon you might see 
other bike makers copying Rokon’s 
transmission approach—on both 
street and dirt bikes. "E 


Salsbury torque converter engages 
at about 2700 rpm, and allows the 340 
to go from a standstill to about 90 mph 


cae Be 


Reduction gears transmit power from 
the torque converter to the rear wheel 
via a standard drive chain. Gears are 


without shifting gears. permanently sealed. 


KON Ve 


AUTOR dem = 


Sachs engine, originally designed for 
snowmobiles, provides plenty of power 
for the 340. Rear brake pedal, beneath 
rope starter, pivots from front, lessen- 
ing any chance of its getting bent in 
rough riding. 


This little Pocket can stop 
a backhand, a sidestroke, leaps, 
bounds, even a gallop. 


Superior braking that's provided by 
the front and rear disk brakes is ne- 
cessary because the Rokon 340 does 
not have the holdback of a motorcycle 
with a conventional gearbox. 


Alloy wheel is a lightweight; 
with tire mounted and inflated 
it's easily held by the author's 
wife. Although light, these 
wheels are exceptionally strong. 


"peace гат [аъ 


` Те Kodak pocket Instamatic 40 camera has a lot of stopping power. 
2 E bright sunlight, its electronic shutter takes big, sharp pictures or brilliant 
“color slides at a fast 1/225 of a second. 

The Pocket 40 sports an f/8, 3-element lens that focuses as close as 
three feet. It even has automatic CdS electric-eye exposure control. 

The Pocket 40 will cost you less than $68. And there are five other 


LS 


Pockets to pick from, starting at less than $23. 


Prices subject to change without notice. 


Kodak pocket Instamatic cameras. 
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Sub-compact. 


Full size. 


Which demands more from its motor oil? 


At today’s expressway speeds, little car engines strain to keep up with 
the big guys. That raises the oil temperature. Today’s big cars are usually 
loaded with power options that also raise the oil temperature. And heat is 
the main reason oil deteriorates. Today you have to name your oil. By type. 


By S.A.E. grade. By brand. 


Ten years ago, you rarely had 
to think about oil temperatures. Today 
you do. Thinking about it may help 
prevent an unnecessary repair bill. 

It doesn't matter what size car 
you're driving. Even with a modest 
number of power extras, your new 
little car can generate some severe 
crankcase temperatures. Emission 
controls are one reason. Also the 
strain of high speeds on little engines, 
especially on a hill. The harder an 
engine works, the hotter the oil gets. 

Full-size cars run hotter, 
too. They're loaded with heat- 
raising options. Some examples: 
Automatic transmission ups oil tem- 
peratures by 10-15" Е Air condition- 
ing adds about 10°F. Power steering, 
about 10°F. Plus, in new cars, a 
15-20°F. boost from emissions sys- 
tems. And if you're hauling a trailer, 
change the oil even more often. 

What all this means is that your 
engine oil temperature may be run- 
ning close to or over 300? F., com- 
pared to about 180" F. 10 years ago. 

In short, heat is now anoil's worst 
enemy So what should you do? 

First, read your owner's 
manual. And chonge oil just as 


frequently as it says to. Also note the 
cautions about severe operating con- 
ditions such as dusty areas and short 
trips in extreme cold. 

second, have vour oil 
level checked more often. Every 
time you fill up with gas, in fact. Some 
oil burn-off is normal—but the amount 


When you check and 
add oil yourself: 


1. Choose a level spot—not a 
sloping driveway. 

2. Turn the engine off. Wait a 
few minutes. 

3. Fill to the full dipstick 
mark, but not beyond. 


varies from car to car, even when 
they're the same size and the same 
year. And keeping the crankcase full 
helps keep the oil cool. 


Third, watch your oil 
warning light. At start-up, it 
flickers on for a moment or so, until 
the oil flow is normal throughout the 
engine. If the light stays on, switch 
your ignition off immediately and get 
help. If the light goes on when you're 
driving, pull over as soon as it's safe. 
Maybe it's just your oil that's low. Or 
there may be a more serious prob- 
lem. Answer: Wait for a professional 
to get you going again. 

Fourth, be sure to use a 
premium oil. An oil that’s fortified 
to handle this severe heat. For your 
peace of mind, ask for Quaker State 
Motor Oil. Quaker State is refined 
only from 100% Pure Pennsylvania 
Grade Crude Oil, the world’s choic- 
est. And Quaker State is fortified with 
a blend of additives, scientifically se- 
lected to retard oxidation, clean and 
disperse harmful de- z 
posits and to neutral- EMEN, 
ize harmful acids. QUAKER 

Just ask tor STATE | 
Quaker State 
Motor Oil by 
name. For your 
peace of mind. 


Quaker State your car to keep it running young. 
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Positive patterns are carved from The Gageby plastic wheel 
wood, representing end product. From 
these, the molds (seen below) can be 


formed. Molds are negative, i.e. external. 


Negative molds are made in two pieces 


that close like a shell around the plastic the filament base that's in middle. 
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After one rim-winding sequence, the 
filaments are wound in place over the 
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Diagonally woven sheath tube is 
wound in place over mold system, while 
bead area is reinforced with circumferen- 
tial bands of one-way-woven filaments. 


When wheel comes out of the mold, 
lug-bolt holes are drilled and flanges are 
machined using machine shop techniques 
for resins—polyester or epoxy. 
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' Than Steel 


can be 
manufactured in any color, or fabricated 
in a transparent state, showing the inter- 
nal structure of glass and nylon filaments. 


material (synthetic resin) poured over 


molds. Winding patterns can be altered 
to suit the wheel type and application. 


Plastic 
Auto Wheel 
... Stronger 


Extremely light weight, fire 
resistance, and enormous 
strength are its advantages 


By JAN P. NORBYE 
PS Automotive Editor 


Hi ow can plastic be made hard 
enough to use in wheels? 'The secret 
is in the inner reinforcement. The 
wheel is built up from the hub by 
an intricate webbing of fiberglass 
and nylon filaments. Dr. Steven 
Gageby of St. Paul, Minn., has de- 
veloped this to a fine art, and his 
plastic wheel, which has half the 
weight of a magnesium wheel of the 
same size, also has eight times the 
tensile strength of magnesium. 

It is 10 times stronger in bending, 
and Dr. Gageby claims a nearly in- 
finite fatigue life for his wheel. Its 
Rockwell hardness is twice that of 
magnesium. Magnesium has a big 
drawback: It will ignite and burn in 
a fire following a collision. Plastic 
wheels can be made of self-extin- 
guishing, flame-retardant resins. 

Lightness is of utmost importance, 
since wheels are unsprung weight. 
Lower unsprung weight results in 
better ride and handling qualities. 
That's the stuff that wins races, and 
racing cars probably will be the 
test vehicles for the plastic wheel. 

Michelin in France has been ex- 
perimenting with plastic wheels for 
years, and a Citroén SM won the 
1971 Morocco rally wearing them. 
Plastic wheels for production cars 
are probably still a few years away— 
mainly because of high cost. 

Car stylists will love the plastic 
wheel for the scope it offers in color 
and design, and once the auto in- 
dustry decides it wants something, 
it has ways to cut costs quickly. 

Ultimately, the plastic wheel will 
probably be combined with new-con- 
cept tires, such as the Firestone 
cordless tire. About 1990, wheels 
may be a one-piece casting, and 
tires another one-piece casting. After 
the year 2000, perhaps we'll get a 
one-piece tire/ wheel. L^ EI 


The exciting new world 
of boating escape power. 


They're on the way to your dealer's 
now — 22 escape-inspired ways to 
get away. From 70 mph powerhouse 
V-4's to a tiny electric trolling motor. 


New super sophisticated “135” — A 
distinctively styled, limited edition 
satin-silver V-4 — with performance 
and luxury features no outboard at 
any price ever had before. 


Write for our escape literature, 
beautiful mood paintings, and 
complete specs on all 22 models. 
Evinrude Motors, P.O. Box 663, 
Milwaukee, Wisconsin 53201 


New loop-charged ''70'' — Swift. 
sleek. Strong. Loop-charged and 
pulse-tuned for performance and 
economy; power-geared for torque 
and thrust. 


New electric start ‘'15’’—All the 
features a fisherman could want; now, 
for the first time, in a motor he can 
carry. Electric and manual start. 


Evinrude 
1974. 


New low-profile 9.9 — Even smaller 
than our classic low-profile 972, and 
with all its great features plus exciting 
new ones. Electric and manual start. 


New Sport Evinrudes—Now Evinrude 
performance motors come in Evinrude 
racing colors — with a bold new race 
"look" straight from the champion- 
ship racing circuit. 


EVINRUDE = 


DIVISION OF OUTBOARD MARINE CORP. 


first in outboards 


This is one mid-size car you've never seen before. The roomy 


AMC Matador coupe. 


With sweeping, clean lines. Low profile. And plenty of 
window area for all-around vision. lest drive the new Matador. 
And see why experts are already calling it America's sportiest new car. 
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AMC VE BUYER PROT ECT ION PLAN 


MORE THAN JUST 
AGUARANTEE 


lo us at American Motors, and to our dealers, the exclusive 
AMC Buyer Protection Plan means a commitment to our customers. 
A commitment to stand behind every single car we build. 


A GUARANTEE YOU CAN UNDERSTAND. 


| When you buy a new 1974 car from an American Motors dealer, American Motors 
| Corporation guarantees to you that, except for tires, it will pay for the repair or re- 
placementof any part it supplies that is defective in material or workmanship. This 


guarantee is good for 12 months from the date the car is first used or 12,000 miles, | 
whichever comes first. All we require is that the car be properly maintained and | 
cared for under normal use and service in the fifty United States or Canada, and 
that guaranteed repairs or replacement be made by an American Motors dealer. 


At AMC we — every part in every car to last for at least 
12 months or 12,000 miles under normal use and service. 

And that's why we back our cars with this simple, strong 
guarantee. A guarantee that covers every part — except tires — 
even those annoying little things that occasionally wear out 
like spark plugs, wiper blades and light bulbs. 


PLUS A BUYER PROTECTION PLAN THAT DOES MORE. 


AMC is the only manufacturer with a program to provide 
a tree loaner car should guaranteed repairs take overnight. 
And a special trip interruption plan that pays up to $150 for food 
and lodging if guaranteed repairs have to take place more than 
100 miles from home. 

We even havea toll-free hotline to Detroit for you to call 
if you ever feel we arent living up to our promises. 

And let's face it, when you make this kind of commitment 
to stand behind your cars, you have to build them better. 


AMERICAN MOTORS CORPORATION 
We back them better because we build them better. 


Target Mars: Will Viking find life here? 


Science 
Newsfront 


Last-minute news and notes to keep 
you up to date 


By ARTHUR FISHER 


When our unmanned Viking lander parachutes to the Martian surface on 
July 4, 1976, it will settle at the mouth of the large, serpentine channel you see 
in this Mariner 9 photo. The site, in a region called Chryse, is being studied 
by the U.S. Geological Survey. Harold Masursky of the USGS points out that 
the "search for life is the important factor that has guided the choice of landing 
sites." Chryse was picked because it looks like a place v/here water once flowed. 
A second Viking will land later where water might exist now. 


Tunneling with electrons 


Some of the most promising con- 
cepts for future high-speed transpor- 
tation systems call for 300-mph 
trains running through underground 
tunnels hundreds of miles long. But 
with present excavation techniques, 
such tunnels would take formidable 
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amounts of money and time to dig. 

Now there is the hope of some day 
using machine-gun-like bursts of elec- 
trons sprayed from a “ray gun” to 
do the job. The gun would be a very 
powerful version of a particle accel- 
erator fitted with a special nozzle. 
The idea is being tested at the AEC's 
Lawrence Berkeley and Livermore 


Laboratories (California), and the 
photos here are proof that the con- 
cept is workable. The one on the left, 
an ultra-high-speed photo, shows 
pieces of rock being exploded away 
from a 0.4-inch-thick slab of granite 
after being bombarded with a single 
intense burst of electrons for only 
one 20 millionth of a second. The 
burst entered on the right and not 
only disintegrated rock there but cre- 
ated a pressure wave that fractured 
the left side as well. The right-hand 
photo shows the hole made in hard 
basalt by a single burst of electrons. 
In practice, an accelerator iired 
hundreds of times a second would 
spray a beam of high-energy elec- 
trons back and forth, like a fire hose, 
rapidly pulverizing large sections of 
rock. Rock dust and debris would be 
vacuumed out of the tunnel. 


Polywater evaporates 


Polywater fans, the bubble has 
burst. One of the most enticing spec- 
ulations of modern chemistry has 
ended with the conclusion of Dr. 
Boris V. Deryagin—the man who 
launched it all—that he was wrong. 

The Soviet physicist started the 
controversy by declaring in the 
sixties that he and his colleagues at 
the Institute of Physical Chemistry 
of the U.S.S.R. Academy of Sci- 
ences had created a brand-new form 
of water [PS, Dec. '69] with dramat- 
ically different physical and chemi- 
cal properties from the normal stuff. 

For example, samples the Rus- 
sians prepared were denser than 
water, as gooey as Vaseline, and 
had different boiling and freezing 
points. 

Analyses made by scientists in oth- 
er countries seemed to show that 
polywater (also called “anomalous 
water" and "water II") had a molec- 
ular structure utterly unlike normal 
water, similar to that of complex 
organic chemicals called polymers. 

But other scientists claimed their 
experiments showed that so-called 
polywater was really water with sili- 
con dissolved in it—the silicon com- 
ing from the quartz capillary tubes 
in which the stuff was condensed. 
(Quartz is a form of silica—silicon 
dioxide.) 

The enormous difficulty in pro- 
ducing even minute quantities of the 
legendary substance—probably по 
more than a thimbleful has been 
made altogether—did not help to 
resolve the question. 

Now Deryagin himself has cited 
recent Soviet studies that detected 
the presence of silicon atoms in 
samples of the controversial sub- 
stance, even under most pristine lab- 
oratory conditions. In other words, 
the critics were right all along. The 
key to the mystery: When water 
vapor condenses in contact with 
quartz it can dissolve silicon far 
more powerfully than liquid water 
can. 

"These experiments,” Dr. Der- 
yagin says, “do not support the 

Continued 


^al 


Spend a milder moment - 
with Raleigh. 


A special treatment softens the tobaccos 
for a milder taste. 


ee “ 


Put it all together. Enjoy your 
hobby more with this 18-pc. E 
Fleet All-Purpose Tool Kit: aee 
wrenches, pliers, screwdrivers. 
Yours for free B&W coupons, 
the valuable extra on every 
pack of Raleigh. 


To see over 1000 gifts, write 
for your free Gift Catalog: 
Box 12, Louisville, Ky. 40201. 


© BROWN & WILLIAMSON TOBACCO CORP. 
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Filter Kings, 16 mg. "tar, 1.2 mg. nicotine; Longs, 18 mg. "tar," That Cigarette Smoking Is Dangerous to Your Health. 
1.3 mg. nicotine, av. per cigarette, ЕТС Report February 73 = ! 
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hypothesis of anomalous or polymer- 
ic water.” 

What the doctor’s expression was 
as he said it was not reported. 


Triumph of the century 


Researchers at the Department of 
Agriculture are on the threshold of 
developing a new breed of bean with 
a fundamentally different chemistry 
that will guarantee that it cannot 
cause flatulence. 


Mini-jet for air launch 


This model with the strange shape 
represents a far-out bird the Air 
Force is hatching at its Arnold En- 


BP E 


“ч 
WAWELER 1755 CONVEXE uni 


gineering Development Center. It is 
a miniature jet fighter that could 
be air-launched from a large trans- 
port of the C-5 or 747 class, and— 
astonishingly—recovered in mid-air. 
The model has completed wind tun- 
nel tests. 


Oil on troublesome waters 


Scientific efforts to prevent hurri- 
canes have focused on seeding with 
chemicals to dissipate the killer 
storms. Some weather-modification 
experts think this approach not only 
inefficient but downright dangerous; 
it might alter weather patterns with 
unforeseen results. 

Now experts at the National Oce- 
anic and Atmospheric Administra- 
tion believe they can nip hurricanes 
before they form by a totally differ- 
ent method. Working at NOAA’s 
Miami-based National Hurricane 
Research Laboratory, William D. 
Mallinger and Thomas P. Mickelson 
experimented with biodegradable 
chemicals spread in a film just one 
molecule thick over a patch of ocean. 
Purpose: to impede evaporation of 
water to the air. Hurricanes are 
powered, in part, by heat energy 
transferred via evaporation. Chemi- 
cal monolayers have been used in the 
past to slow the evaporation of wa- 
ter in reservoirs. 


In the era of gasoline-fueled camping appliances, there was no such thing as a 
multi-purpose unit. A stove was for cooking, a heater for heating, and the outdoors- 
man who took camping seriously took along everything but the kitchen sink. 


Thats in the past. 


Today there's a new fuel in the picture — propane — the perfect fuel for modern 
camping. And there's the Traveler Convertible Propane Heater-Cooker by Zebco — 
the perfect picture of versatility. Its heating pad swings up for heating, lays down 

for cooking, and the compact Convertible carries light as a feather. Disposable 
propane cylinders store inside the case during transport. An exclusive 2-way 

valve assures perfect fuel distribution in both the vertical and horizontal 

position. A rugged aluminum cover inverts to become a warp-resistant cooking pan. 
Its exclusive heating pad with a lifetime platinum catalyst produces 6,500 BTU's 

of safe, flameless propane heat. 


See the Traveler Convertible Propane Heater-Cooker by Zebco at your camping 
products dealer. And see the complete line of outstanding Traveler by Zebco 
propane appliances — stoves, heaters, lights — made for camping today. 


Times change. The good times 
get better with Traveler by Zebco! 


CONSUMER DIVISION BRUNSWICK CORPORATION EBLO 
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You get more for your money from NRI 


SOLID STATE TRAINING—Learn-by-doing with NRI equipment. TV-Radio Servicing course includes 25" diagonal 


color TV, with handsome woodgrained cabinet at no extra cost; 


wideband service type oscilloscope, color bar 


crosshatch generator, transistorized volt-Ohm meter, and solid-state radio kit. Other courses equally complete. 


NRI Programmed Equipment Gives You Priceless Confidence, 
Makes Learning TV-Radio, Electronics Fast and Fascinating 


NRI pioneered the idea of supplying home- 
study students with custom designed training 
kits to give practical on-the-job experience as 
you learn. Today, NRI's *3-Dimensional" train- 
ing can't be equalled. You get more value — 
from the exclusive Achievement Kit sent the 
day you enroll, to “bite-size” texts and custom 
training equipment. Learning TV-Radio, Elec- 
tronics or Communications at home is easy, 
exciting, the NRI simplified, dramatized way. 


BE A SKILLED TECHNICIAN IN AMERICA'S 
FASTEST GROWING INDUSTRY 


Regardless of your educational background, you 
can learn the Electronics field of your choice the 
practical NRI way. The NRI color catalog, sent 
to you free and without obligation, tells you how 
you can qualify quickly to be a part of the fast 
growing Electronic Age; about engineering jobs 
in business, industry, broadcasting, government, 
now offered to men without college degrees. It 
will open your eyes to the great number of suc- 
cess opportunities available right now in the 
high-pay world of TV-Radio Servicing, Broad- 
casting-Communications and Industrial-Military 
Electronics. With NRI technical training, you 
can take your choice of a wide variety of career 


CASH IN ON THE BOOM 
IN COLOR TELEVISION 


The NRI TV-Radio Servicing course 
includes your choice of black and 
white or color TV training equipment. 
Color TV needs thousands of trained 
men to keep pace with millions of sets 
being sold every year. NRI prepares 
you quickly. Cash in on the boom. 


openings or have a business of your own. And if 
you choose one of five NRI courses that include 
FCC License preparation, you must earn your 
FCC License or NRI refunds your tuition! 


MAKE $5 TO $7 AN HOUR EXTRA 
IN SPARE TIME STARTING SOON 


Tens of thousands of NRI graduates are proof it 
is practical to train at home in your spare time. 
Keep your present job while preparing for a 
better one, and earn $5 to $7 an hour extra in 
spare time while you train, fixing sets for friends 
and neighbors. NRI shows you how. Equipment 
you build and keep becomes useful in your work. 


STEP UP TO BETTER PAY, A BRIGHTER FUTURE 


NRI can help you, but the decision to act must 
come from you. Decide now to move ahead . . 
mail the postage-free card today for your FREE 
NRI color catalog. No obligation. No salesman 
will call. NATIONAL RADIO INSTITUTE, 
Electronics Division, Washington, D.C. 20016. 


APPROVED UNDER CI BILL 


If you served since January 31, 1955, or 
are in service, check GI line on postage- 
free card or in coupon. 


Mail insert card for 22207777 


your FREE NRI 


color CATALOG ЁЙ #3 


No salesman will call 
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GREATEST NEW MEMBER OFFER 

IN RECORD AND TAPE HISTORY | 
Other record and tape clubs make you choose from just a few labels. They 
make you buy up to 12 records and tapes a year. And if you don't return 
their monthly IBM cards, they send you an item you don't want and a hill 
for up to $8.38. At Record Club of America we've BANISHED AUTOMATIC 
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answered by mail. 


"Say, Smokey-~ 


A clinic on cars by America’s 
most famous mechanic 


Each month in Popular Science Smokey Yunick answers ques- 
tions on cars—family cars, high-performance jobs, hot rods, 
and racing cars—selected from those sent in by readers. Got 
a problem? Send it to: "Say, Smokey—" Popular Science, 355 
Lexington Ave., New York, N.Y. 10017. Questions cannot be 


Switch to electronic ignition? 


I think the new Chrysler electron- 
ic ignitions are a great idea. Unfor- 
tunately, my 1971 Plymouth Fury 
has the old conventional distributor 
and ignition system. I am thinking 
about putting in an electronic sys- 
tem, but I would like to know if you 
think it would be worth the trouble 
to replace the distributor with the 
new “no points" Chrysler distribu- 
tor. Also, will the new distributors 
fit a '71 318, and how hard will 
the change be to make? 

ROBERT SUTTON, Muncie, Ind. 


I think you can do it without too 
much trouble, and I would use the 
Chrysler system for your car. But 
unless you intend to keep the Plym- 
outh for quite a while, I wonder if 
you'll recover your investment? 
You'll get lower maintenance costs 
and better starting, but vou'll gain 
no mileage. 


Radial alignment problem 


I have a 1970 Ford Country Squire 
with all power options and heavy- 
duty suspension. I have installed 
Mobil radial tires, and my problem 
is front-end alignment and keeping 
the tires balanced. Should I forget 
using the radial tires with the sus- 
pension I have? What do you sug- 
gest? 

R. JOHNSON, Collegeville, Pa. 


Try tire trueing and rebalancing. 
With everything else okay, that 
should work. Without knocking your 
tires let me say that different brands 
of radial tires produce different re- 
sults on different cars. Remember 
that the radial tire is just coming 
out of the growing-pains stage. I 
think radials are worth the prob- 
lems, and I'd advise you to try some 
more before you give up. 


Front- versus rear-wheel drive 


What are the advantages and dis- 
advantages of front-wheel drive as 
used in many foreign cars over the 
standard rear-wheel drive in most 
American cars? 

BILL RANDLE, Beaverton, Ore. 


As I see it there is no advantage 
or disadvantage across the board. In 
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certain cases front-wheel drive is a 
plus—for example, during ice and 
rain, Braking is at some disadvan- 
tage though, and maintenance is 
higher. Also, I am prejudiced; 1 
think Americans should drive Amer- 
ican cars. 


Crankcase fumes 


I have a 1964 Nova station wagon 
283 with a strange problem. It has a 
strong odor smelling like crankcase 
fumes. With all the windows rolled 
up and the tailgate closed, there 18 
no odor, but with any of them open, 
particularly right after I use a lot of 
reserve power, the odor is strong. I 
have put on new rocker-arm cover 
gaskets, oil-pan gasket, clean breath- 
er cap, and a new PCV valve. I’m 
positive the odor isn’t coming from 
the exhaust; the exhaust line is new 
and tight. Any ideas? 

DAVID JOHNSON, McClean, Va. 


That odor is crankcase fumes, and 
with everything shut you can't smell 
it. But of course it's still there. So 
you have a dirty engine with leaking 
rings and probably leaking valve 
seals. If you want it fixed, the en- 
gine must be removed, cleaned, and 
parts replaced as necessary. Then 
maybe it will go eight or nine more 
years. There is no other way. 


Stalling engine 


My '67 Mustang 289 has A/C, 
automatic transmission, and a '70- 
model Ford two-barrel carburetor. 
The car will stall out when throttle 
is applied at about 15 mph with the 
engine cold, or just during hard right 
and left turns when the engine 
warms up. We have replaced the fuel 
economizer valve, fuel filter, and 
had the floats adjusted апа idle 
speed set. The fuel jets were changed 
from 48 to 50, then to 52. New plugs 
and points were installed and the 
dwell and timing are set, but the 
problem persists. Suggestions? 

KIRK HABIB, Fresno, Calif. 


Stalling on acceleration is caused 
99 out of 100 times by not enough 
accelerator-pump shot, or simply by 
an accelerator system that's too lean. 
Cutting out on a left or right turn 
indicates low float level. This will 
breed a lean accelerator-pump shot. 


Putting in richer jets will not help. 
You should get back to the factory 
recommendations. Late timing will 
aggravate a lean condition, so check 
that by the numbers. 


Sways at any speed 


My 1970 Chevy Kingswood Estate 
wagon sways at all highway speeds. 
I bought it used (two years old) 
with new shocks and installed all 
new tires. Put on coil booster springs 
over rear shocks with no effect. Tire 
pressure specs call for 36 pounds in 
the rear tires. This rides very hard 
and weaves on the center beads. Can 
you tell me what makes the car 
sway? It doesn’t roll or pitch, but 
simply slips left and right. It has 
power steering and oversteers great- 
ly. Is there a cure? 

FREDERICK Hop, Stanton, Mich. 


Looks like you're going to have to 
go deeper than into a service man- 
ual. I believe your trouble is lack of 
enough front springs and not enough 
sway bar; also, tires that are too stiff 
in sidewall construction. I’m basing 
this on your statement that it over- 
steers badly. In other words, there’s 
not enough front spring relative to 
the rear, so the rear tires get over- 
worked and can't handle it. Go to a 
Chevy dealer and get the heaviest 
front sway bar уои can get, also the 
heaviest front springs. Then get a 
set of radial tires, such as Goodrich. 
With these changes and the car sit- 
ting still, push against the front and 
rear of the body or fenders. If you 
find any great amount of lateral 
movement at either end you will 
have to stop it with parts replace- 
ment—whatever shows ир loose. 
Your problem sounds like roll-steer, 
and the things 1 am trying to get 
you to do will cut out a lot of roll. 


Radio static 


After a complete tune-up on my 
'66 Dodge Monaco, I started getting 
static from the ignition on the radio. 
I did change plug wires to Whitaker 
copper with resistors. Could this be 
the problem? 

ALAN CAVIN, Irving, Tex. 


I'd say you have answered your 
own question. But why not go to a 
car radio shop and have him slip his 
gadget on it? You'll know for sure 
in five minutes. 


Sick synchromesh 


I have a 1972 Vega with manual 
transmission allegedly synchronized 
in all forward speeds. And so it 
was, until about 8400 miles. Then it 
started to balk going into first gear, 
only from a standing start. It will 
go into first coming out of reverse 
with the clutch pedal depressed, and 
it will go into first when I'm starting 
the engine, holding the clutch pedal 
depressed. But it won't go into first 
normally. The dealer says this is 
normal, but after several letters to 

Continued 


NO NONSENSE 
SOME IDEAS FROM AC 
THAT MIGHT HELP IMPROVE 
YOUR GASOLINE MILEAGE 


Spark Plug Misfiring Chart 


Gasoline Mileage Loss 
(Test Results in Percentage When Spark Plugs Fail to Fire) 


Speed (m.p.h.) One Spark Two Spark 
Plug Missing Plugs Missing 


30 10.3% (loss) 34.6% (loss) 


40 15.2% (loss) 36.7% (loss) 


*Test conducted under simulated road load conditions on dynamometer stand 


Yes, our spark plug engineers at AC have a number of "No 
Nonsense" ideas that may help improve your gasoline mileage. 
1. It makes sense that generally you get better gasoline 
mileage if you drive at moderate speeds. Needless accel- 
eration and jackrabbit starts can reduce mileage, too. 
2. It makes sense to make sure your car is properly tuned 
according to factory specifications. 
3. Whether you tune your car or have it tuned, we would 
like to recommend AC Fire-Ring Spark Plugs. 

AC Spark Plugs are available most everywhere quality automotive 
parts are sold, so you'll have no trouble finding a set. And there's a 
set of ACs engineered to meet your car needs and driving conditions. 

We believe our spark plug engineers’ “по nonsense" ideas make a 
lot of sense. They're the experts who collected this test data to show 
the importance of spark plug performance and what can happen, 
should your spark plugs begin misfiring. Ё 
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AC SPARK PLUG DIVISION 
AC... for quick starts and a smooth-running engine 


The Winchester Model 70 brings 
you real cut checkering, machined 
chrome steel, redesigned stocks and 
finishes; and superb accuracy at 

a price youll want to pay. 


Make your next big game rifle one that will 
give a lifetime of shooting pleasure and showing 
pride. It’s not for nothing that the Model 70 

is known as “The Rifleman’s Rifle.” 


Once you make a rifle as good as the Model 70 
Winchester we turned out before 1964, it’s tough to 
come up with an encore. But because we listened to 
your requirements very carefully, we're now making a 
new Model 70 that'll take the measure of any center fire 
rifle made today in the U.S.A. Take a look at these facts: 


Machined steel receiver: The receiver on the Model 70 
is precision forged from a single piece of chrome 
molybdenum steel specially formulated to Winchester 
specifications. Forging gives a better grain structure for 
added strength and safety. The receiver is heat- treated 
for durability and machined to close tolerances for 


smooth bolt operation. Integral recoil lugs give better { 


security, and a flat bottom beds better in the stock for 
accuracy. The receiver is drilled and tapped for scope 
mount and micrometer rear sight. Receiver and barrel 
are assembled, then hand polished together. The result 
is exactly what you expect from Winchester. 


Engine turned bolt: Machined from select chrome 
molybdenum steel, the Model 70 bolt features two over- 
size locking lugs for great strength. The bolt has a 
fully recessed bolt face 
for 5096 better head 
support. An exclusive, 
slotted anti-bind bolt 
device below one of the 
locking lugs ensures 
flawless loading and 
ejection. Gas vent and 


The new Model 70. 


steel gas cap are standard for safety. The bolt body is 
engine turned for a sparkling appearance. The Model 
70 bolt is stronger, smoother, better looking, and 
simpler than the one we made before.1964 . . . and 
that means more accuracy. 


Redesigned stock contour and real cut checkering: 
The Model 70 is a rifle that means business to the 
practiced eye and hand. The forend is slimmer, with a 
flatter bottom that fits the hand exactly. The pistol 
grip is elongated, and slimmed down. From black 
forend tip to Monte Carlo cheekpiece, you get a lean, 
clean look. The dark wood tones of solid American 
walnut tell a story of pure quality. As a final touch, 
there's real, cut checkering on forend and pistol grip. 
Get your hands on the new Model 70. It’s for real. 


Winchester Proof Steel barrel: This is the Model 70 
story all by itself. Winchester pioneered the 
manufacture of rifle barrels through an auto- 
matic cold-forging process in order to make the 
most durable, accurate barrels available. Model 
70 barrels are forged on super-precise ma- 
chines that hammer cold chrome molybdenum 
steel blanks under 200 tons of pressure into 
superbly uniform rifle barrels. Rifling and 
bore, are forged into shape, not cut or 
machined. The result is extreme barrel 
strength, exactly concentric bores, and fin- 
ished Model 70s that shoot groups as tight 
as you can hold. 


Three position safety: This feature is another Model 70 
exclusive. Position #1, fully to the rear, and both bolt 
and trigger are locked. Position #2, with safety lever 
centered, and the trigger is inoperable, while the bolt 
may be opened to check the chamber, to reload, or to 
empty the magazine. Position #3, lever fully forward, 
and you're ready to fire. An extra safety feature is a red 
cocking indicator under the bolt cap which tells at a 
glance whether or not your Model 70 

is ready to fire. 


Knurled bolt handle: The pol- Ui E 
ished, steel bolt handle on the VU 
Model 70 offers an extra bit of WV ^ 

sure, confident operation. We've b 
added knurling all around the bolt Él 
knob. Put yourself in the middle of “Se 


some typical fall or winter weather when d Ч 


fast reloading for repeat shots could 
mean the ballgame, and you’ll appreciate 
this small touch. And when it comes to 
precise touch, don’t overlook the 
Model 70 trigger. It’s wide, ser- 
rated, and has a clean release 
that means accuracy. Adjustable 
for over-travel and tension. 


Hinged steel floor plate: 
There are times when a 
hunter wants to empty or re- 
load his magazine in a hurry. 
With the Model 70, simply press 
the button in front of the trigger guard. The 
hinged, magazine floor plate swings free, and your 
unused ammunition drops right into your hand. 


Wimbledon Cup accuracy: Only one 
rifle wins as often in target matches 
as in the field: The Winchester 
Model 70. A few excerpts from its 
trophy-proven record of accuracy: 
Won Wimbledon Cup 1000. Yard 
event more than all other rifles com- 
bined; 1968 Palma Matches: Ameri- 
can team н а” from 800 yards, all with Model 70s; 
1970 Phoenix World Shooting Championships: high 
individual, and 2 of top 3 teams used Model 70s; 1971 
CISM Matches: 1-2-3 place winners all used Model 70s; 
1972: The U.S. team, using Winchester Model 70s exclu- 
sively, took all first places, team and individual, at the 
CISM Matches in Cairo. 


MADE IN U.S.A. 


Detachable sling swivels: Most men who use a rifle 
rely on a sling or carrying strap to carry their rifle in 
and out of game country, or to steady their aim. Blued 
steel sling swivels are standard, as you'd expect from 
Winchester. These swivels also are quick-detachable. 
We don't call the Model 70 “Тһе Rifleman’s Rifle" for. 
nothing. 


Stainless steel magazine follower: The magazine fol- 

lower in any rifle has little to до... except follow the 

ammunition, pressing it upward into contact with 

the bolt for feeding. Consequently, it's possible 

to make the follower out of many materials. 

If you buy a Winchester Model 70, we 

figure you're entitled to a rifle that's 

made right all the way, so you get a 

stainless steel follower on every 
70 we make. 


4 New Super Grade Model 70: We also 
` make a top-of-the-line model for the man 
" who will accept only the finest. Check the 
P" superlative quality features on our top-of-the-line 
Model 70 Super Grade: Fancy American walnut stock, 
with distinctive cut checkering, Monte Carlo, fluted 
comb, and cheek piece. Ebony pistol grip cap and 
forend tip, with white spacers. Non-slip rubber butt pad 
with white spacer. Steel hinged floor plate marked 
"Super Grade." Special matted finish on receiver bridge. 
Plus all the standard Model 70 features, including 
chrome molybdenum steel barrel and receiver. 


New Model 70A: This one has 
the heart of the Model 70, with 
some trimmings left off. American walnut stock with real, 
cut checkering. Chrome molybdenum steel barrel and re- 
ceiver. Sling swivels. Three position safety. Virtually 
every feature of the Model 70... including performance 

. . except the hinged floor plate and some other non- 
functional detailing. Many hunters actually will prefer 
the Model 70A’s reserved, no-nonsense appearance... 
especially at its attractive price. 


Model 70, Model 70 Super Grade, and Model 70A are 
available in popular calibers, including magnum models. 
All made in New Haven, Connecticut, U.S.A. See them 
now at your Winchester Dealer. WINCHESTER. 275 
Winchester Avenue, New Haven, Connecticut 06504. 


Model 70A Magnum 


winchester 
the way you 
vvarn It 


Customer Relations, they went into 
it. Now it is worse, and I am out of 
warranty. They put 140 “positrac- 
tion oil" in it, but it still balks in 
first. What next? 

W. J. GALLAGHER, Orlando, Fla. 


Sounds like you have a bad syn- 
chromesh in low, and the linkage ts 
a little off. This is assuming you're 
not exaggerating the problem. I have 
to add this last since I too am a deal- 
er, and some of the complaints we 
hear drive us to the brink of insan- 
ity. But assuming you are right, then 
I would say pull it, adjust it, and re- 
place parts as necessary. 


“Say, Smokey-"' 
[Continued] 


Cooling it in stop and go 


I own a 1972 Camaro with 350-c.1. 
engine, two-level carb, and Turbo 
Hydramatic. In апу _ stop-and-go 
driving of even eight to 10 minutes 
the temperature gauge goes way into 
the red. I’m afraid to drive in the 
city because of it. It has done this 
ever since I got it. So far the dealer 
has replaced the thermostat, temper- 
ature gauge, sending unit, tempera- 
ture switch; tightened the fan belt, 
and checked the coolant—all to little 
avail. Since this car gets 13-14 mpg 
and it’s reasonably in tune, I intend 
to keep it until it falls apart. Is 


New from STIHL 


Worlds First and Largest Chain Saw Manufacturer 
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there any fix at all possible for it? 
MICHAEL SCHOCK, Dayton, Ohio 


Be sure you do not have a head- 
gasket problem and that your tem- 
perature-gauge sending unit is not 
affected by exhaust temperatures. 
Assuming those items are okay, 
then I believe the two biggest aids 
would be: 1) More fan action, that 
is, a bigger fan, more blades, or more 
rpm in reference to low-speed en- 
gine operation. 2) More radiator, for 
more square inches of cooling. Also, 
in your case, a direct-reading gauge 
as long as it stops under 190 or 195 
degrees Е. I don’t believe you'll 
have any trouble or cause any dam- 
age. That light might be going on at 
180 to 190 degrees and there's really 
no problem there. 


Oil burner 


I have a '70 Chrysler Newport 
383 that at 60,000 miles uses oil like 
crazy. I had new neoprene valve- 
stem seals put in and a new PCV 
valve. There are no obvious leaks. 
Help! I'm running out of oil and 
dollars. 

RUSSELL R. MOLITOR, 
Williamsburg, Mich. 

If the oil is not going down the 
valve guides, not being burned for 
lack of proper crankcase ventilation, 
and not leaking, there is only one 
thing left—the most obvious. The 
piston rings are stuck or worn out. 
Some fuel pumps can leak and send 
oil to the intake manifold, but I 
doubt that’s so in your car. 


Hard-starting and stalling 


In December 1972 I purchased a 
Plymouth Satellite wagon with the 
400-c.i. V8. From the beginning I had 
difficulty starting the engine when 
cold: It would stall very rapidly 
once started and thereafter would 
hesitate when the pedal was de- 
pressed. This would last a while, and 
then with a puff of blue smoke the 
engine would pick up with no fur- 
ther problems until it was cold again. 


The dealer adjusted it several times, 
without success. Any suggestions? 
Mrs. WILLIAM EVERS, 
Fayetteville, N.Y. 
Mrs. Evers, you will get out of 
trouble as soon as you find a dealer 
who has a good carburetor man. 
With the so-called emission controls, 
carbs are set very lean, and if they’re 
off just a little, they are so lean the 
engine won't start—or it stalls fre- 
quently. It is not a guessing game, 
and the carb and ignition timing are 
tied in closely, so it must be adjust- 
ed very carefully. Some carburetors 
come on the lean side, and these can 
be difficult to adjust. Maybe the best 
thing would be to call Chrysler Ser- 
vice at the factory. 


Before you buy any chain saw — hurry ап automatic gear-driven bar & chain 
down to your local STIHL dealer and see  oiler that actually programs proper oil 
for yourself why this great new delivery — 

mini-saw offers you so much more for | adependable precision-madeall-bearing 
your money. engine for longer life — 

Here's a lightweight saw with extra large, metal fan-cooled fuel & chain 
value features that include: oil tanks (no plastic structural parts) and 


a big multi-baffled muffler for extra quiet 8 modern, compact, lightweight design 
operation — for easier & safer handling. 


One demonstration will convince you...The STIHL 015 Automatic is truly 
The Number One Value in a Mini-size Chain Saw! 


М — STIHL AMERICAN, INC. 


2 107 BAUER DRIVE, OAKLAND, NEW JERSEY 07436 
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y Fords Wilfred Konzen 


became Subarus Wilfred Konzen. 


“One day, our neighbor drove “We put over 20,000 miles on 
home in a new Subaru. We tried our Subaru, much of it business 
it out, and a week later traded driving. We keep records and 
in our 71 Ford Torino fora x > ж figured out the cost of 
Subaru Station Wagon. Ме à X... |. = operation at 1-1/2€ a mile, 
liked it so much that мете Ў. — ҸЕ - gas and everything else 
now on our second Subaru? хш | included. I like being able to 
travel top speed in any 
weather and still get 30 miles 
to the gallon or better. We get 
really bad winters out here, but 
the front wheel drive helps us 
get through them, even without 
snow tires. Subaru has lived 
up to every expectation.’ 


Моне J. Konzen Jr, East Dubuque, Ill. 


Se pe 


er, 


EL. mue ER a aor LA RR SAPE RN m — . 
Every day more people are india fer a Subaru 


See your Yellow Pages for the dealer nearest you. Or call, toll free, 800-447-4700. In Illinois 800-322-4400. 
Subaru automobiles priced from $2,459. Plus dealer prep., freight, state and local taxes,if any. 
Subaru automobiles manufactured by Fuji Heavy Industries, Ltd., Tokyo, Japan. Imported by Subaru of America, Inc., Pennsauken, New Jersey. 
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WHY GEL GASKET MAY MAKE GASKETS OBSOLETE. 


Ever since the invention of the internal combustion engine, people have been looking for a 

better way of holding it together. The problem is simple: keep what is in the engine, in the 

engine; keep what is not, out. Through the years, solutions to this problem have ranged 
<р. 


from oakum, paint, Itu p} and a large variety of gaskets and sealants. Gel Gasket is 


the ultimate solution to this problem. 
What is a gasket? 
Theoretically, you don't need a gasket. If two surfaces were perfectly machined and put 


together, they would never leak. But there is pos such thing as perfect machining. There are 


always gaps, scratches, unevenness г == in machined parts. So the gasket was in- 
troduced. The idea was that a resilient p. Am was squeezed between the two mating 


surfaces. It would fill in the gaps. And there would be no leaks. 


What is wrong with gaskets? 
Gaskets relax. They flex. They age. They have to be retorqued to keep them filling those 
microscopic irregularities. They have to be torqued carefully so that every part of the bear- 


A sealant helps. (We should know, we sell‏ کے 


ing surface has the same pressure. Ë 
eight million tubes a year.) And when it is time to take it apart, 2 Лх it's a tough, time 
T 


~y- 


consuming job to get the old gasket material off. 


How does Ge! ase? work? 


Gel Gasket is a product of eight years of laboratory work. Z|t has many remarka- 
ble properties. You squeeze it out of its tube ina thin (5/64) bead. It will stay in that gel form 


until energy is applied. This is in the form of bolting the parts together. It then flows into all 


the microscopic scratches and imperfections. (= Ё = Then it changes. its form into an 
extremely tough, extremely strong solid. Unlike other types of products, it does not shrink. 
It does not release solvents. So if you start with an ounce of gel, you end up with an ounce 
of gel gasket. You bolt the part together once, and forget it. No need to retorque. No need 


to wait. You can use the part immediately. Yet when it comes time to disassemble, you 


can remove it easily. -~ - A finger nail will do. 


Why is Ge! Gasket better? 

Using Gel Gasket actually makes a stronger engine. What you have, in effect, is millions 
of tiny keyways holding things together. It won't leak. There is no place for anything to go. 
In a sense, it makes the parts perfectly machined. You never have to retighten anything. 
You put it on, bolt it together, drive away and forget it. 

How is Gel Gasket different from formed-in-place gaskets? 

A formed-in-place gasket is a gasket. | It has the drawbacks of a gasket. It flexes. 


It relaxes. It does not contribute to the structural integrity of the part. 


Where can Ge! Gasket be used? 
Anyplace you use a soft gasket or a paper gasket. The temperature range is from minus 40° 


How is Gel Gasket applied? 


to plus З50?Е, So you can use it just about anywhere at any time. 


Cut the tip at the mark. That will give you the right size bead. That size bead 


is correct for any application. A little goes a long way. Just squeeze out a continuous bead, 


Be 


КА. == Тһеп just 


—— 


making sure there are no gaps. Naturally, you go inside of bolt holes. 
bolt the parts together Sto the recommended torque settings. That's all there is to 
it. The part may be used as soon as you can turn the switch. 
Will Ge! Gasket make gaskets obsolete? 

We think so. We've tried it on race caret ee motorcycles, 


marine engines ЕЕ ИГИГЕ" lawnmowers, 
and a motor home. M 
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There's more to a | 
Winegard TV Antenna 
than shows on 

the price tag! 


Much more! Like the sophisticated elec- 
tronic design that only an engineer could 
really appreciate . . . but you can see the 
results right on your TV screen. 

. Winegard's only business is TV recep- 
tion, and that pays off for you. Winegard 
holds many basic patents for color TV 
antennas, and has an electronics research 
laboratory in Denver working full time 
on advanced TV reception products. 

And naturally, Winegard's "state-of- 
the-art” antennas are backed up with 
unsurpassed construction: high tensile 
strength, weather-protected aluminum 
elements... precision alignment... 
heavy duty brackets . . . every feature for 
longer service and better reception on all 
your TV channels in color and black and 
white; FM and stereo too! 

Choose the antenna the experts and 
surveys recommend: Winegard... be- 
cause there's more to it than shows on 
the price tag! 


Ж “Му name, for опе thing! When you put 
up a Winegard antenna, | know you'll be 
satisfied. If not, write me e A and I'll 
make sure you get the best possible reception 
for your location. And that's a promise!" 


John Winegard 


WINEGARD COMPANY 


3000 Kirkwood Street 
Burlington, lowa 52601 


| ] Facts on "Pay Cable TV and Winegard's 
CableMate TV Antenna." 


L_J] “What you should know about color TV 
reception ... and color TV antennas." 


NAME 
ADDRESS 


CITY 


STATE/2IP 
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Electric Scout has a 10-degree-angled lower 
drive with Lexan prop. Foot pedal gives 360- 
degree steering via push-pull cable. The motor 
is designed for either bow or deck mounting. 


PERSONAL-USE REPORT 
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For Fishermen: A Little Electric, 
and Two to Get You Out There 


Along with new 9.9- and 15-hp fun 
and fishing outboards for "74, Evin- 
rude has a retractable electric that 
drops into the water like a Mixmas- 
ter into a bowl and lets you sneak 
around stumps and hold against 
wind and current in almost dead 
silence. 

If you’ve used electric maneuver- 
ing motors before, you’ll especially 
appreciate the Scout, with its angled 
motor drive and with the swivel tube 
at the leading end to aid slipping 
through weeds without hanging up 
the propeller. The direction indica- 
tor is also angled so you don’t have 
to crane your neck. 

To put the Scout into action, you 
just tug a lanyard, and the unit 


15-hp 
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Starter button on 
(left) 
handle. (Or you can 
use rope.) White knob 
is idle-mix control. 


Twist grip and idle- 
WE speed control are set 
7 for low speed. Low- 
. tension ignition coils 
are behind 


slides down over the bow. A reverse 
tug hauls it up. The Scout was a 
pleasure to steer because of the com- 
fortable action of the foot plate, 
which  rotates the power head 
through 360 degrees. 

The Sportwin 9.9 and Fastwin 15 
(with optional electric-start) are de- 
signed to get you out to where the 
fish are. I particularly liked the elec- 
tric-start 15-hp Fastwin. You get not 
only the safety and convenience of 
electric starting, but also a five-amp 
generator for light and accessories. 
The motors—first cousins of the new 
Johnson fishing motors |PS, Aug. | 
—are narrower and shorter than '73 
models, and have a new through- 
hub exhaust prop.—£E. F. Lindsley 


is on 


starter. 


Introducing the 1974 Impala. 
The road to staying America's most popular car is a rough one. 


For 13 straight years, Impala 
has been America’s favorite car— 
the great American value. And for a 
number of good reasons. Some of 
which have to do with rooster tails, 
baking and freezing. 


Rooster tails. 


We make rooster tails by 
barreling through our own 
man-made floods. Water, as 
you know, can play havoc with 
the undercarriage and brakes. 
And salt water 1s worse. 

So for 1974, all Impalas 
have a new corrosion-resistant 
frame coating. And all come 
with power front disc brakes 
that resist the effects of water. 

The disc brakes also have 
brand-new wear sensors. They 
sing out and warn you if the 
disc pads need replacement. 

Impalas are driven in the 
middle of Arizona in the heat of 
summer, when metal gets so hot you 
can barely touch it. That's why 


Impala's acrylic lacquer finish is 
formulated to resist fading or dulling. 
A car doesn’t like extreme cold 
any better than it does intense heat. 
5o we also drive Impalas in the 
frigid climates. 


We show no mercy. 


We drive Impalas on virtually 


every kind of driving surface, 


including some we hope you never 
encounter, like "Belgian blocks." 
And when you see and drive 
our new Impala we think you'll ap- 
preciate the fruits of its labors. 
Just look at it. Exceedingly 
handsome styling. With a mas- 
sive new grille, a new roof line 
that features a wide expanse 
of glass, plus the comforts 
that leave you with little else 
to do but enjoy the ride. 
Which, of course, is what 
owning a big car is all about. 


Here's another point 
to ponder: 


For years, Impala has not 
only been the nation's top 
seller, bar none, but it has 
traditionally broyght a high 
resale value. 

1974 Impala. The great 
American value. When you 
buy it. And 
when you 
sell it. 


Chevrolet 


Impala Custom Coupe 


ing abetter way to see the USA. 
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Behind the scenes in the auto industry 
By JIM DUNNE / PS Detroit Editor 


UE SES ааты сн УМ 5 
© ОЕ ранната DURUM UA ООНА i : 


New styling for Chevy's Wankel car 


The Wankel-powered Chevy, due for its debut in August '74, will be Vega 
size, but it will not look like the Vega. Chevrolet is preparing a newly styled 
body for this car—a 2+2 coupe with a fastback roof line and a hatchback rear 
door. The car will use Vega chassis components. Chevy plans to price the 
Wankel car between the Vega GT and the Corvette, which means it could sell 
for $3500-plus. In designing the new body, the stylists were instructed to avoid 
the mistake of the trunkless Corvette. The Wankel car will provide extra stor- 
age space even if it means cutting down the dimensions of the fold-down rear 
seat. The back seat is intended only for occasional use. 


Return to the 16-inch wheel 


GM chassis engineers admit they 
are considering 16-inch wheels and 
tires for '75-model full-size station 
wagons. Government standards on 
brake performance (set for Sept. 1, 
1975) indicate a need for bigger 
brakes, and brake engineers want 
extra space inside the wheels for 
them. Right now, GM is talking 
with the major tire companies about 
the possibility of supplying these 
tires in large numbers. 

For about 30 years, 15-inch tires 
have been the biggest passenger car 
size. At the opposite end, some com- 
pacts went down to 13-inch wheels 
for a brief spell in the early '60s. 


More minicars from Detroit 


The swing to small cars has not 
reached its end. Maybe it's just be- 
gun. Both Ford and GM are now 
building prototype models that will 
sell below Pinto and Vega. Chrysler 
is making preparations for its own 
small car, sized like the present sub- 
compacts. The new Ford and GM 
designs involve front-wheel drive and 
four-passenger capacity. 

The "package" is seen as similar 
to the minicars built by Fiat (127), 
Renault (R-5, R-6), and others in 
Europe. These cars are about a 
foot shorter than Pinto and Vega 
and aimed at the lowest price seg- 
ment in the U.S. market. 

Neither project has the green light 
at this time, but once the go-ahead 
is given, each could be put in pro- 
duction within three years. World- 
wide markets are ready for such 
cars, and that lends urgency to the 
projects. 


Detroit puts its cars on a diet 


40 | 


Your next car will be lighter, 
despite the addition of more safe- 
ty and emission-control equipment. 
Auto company officials are deter- 
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mined to cut down on fuel consump- 
tion, and the best route is to reduce 
the weight of the car itself. That's 
why you'll see more plastic and 
aluminum in bumpers and other 
body parts. 

Olds is experimenting with an 
aluminum hood that saves 40 
pounds compared with the steel hood 
on the "74s. And Chevrolet says 
that the aluminum bumpers on the 
‘74 Camaro save almost 50 pounds 
compared with the steel bumpers 
on the '73 model. With potential 
savings even higher, the auto com- 
panies are willing to develop new 
techniques for manufacturing the 
lighter materials. 


The benefits of plastic bumpers 


Those body-colored bumpers that 
Chevy, Pontiac, and Ford have on 
some models will show up on more 
cars in the future—partly for styl- 
ing reasons, partly because they do 
a better job. They cost more, too. 
It’s no accident that plastic bumpers 
are used on high-line and sporty 
models (Grand Am, Laguna, Mus- 
tang, Corvette). Now Chrysler and 
American Motors have plastics pro- 
grams too. 

Plastics have three big benefits: 
The material is lighter in weight, 
blends in with the body panels, and 
returns to original shape after im- 
pact. High-speed forming machines 
that turn out plastic parts with ma- 
chine-gun rapidity may take care 
of the cost problem. 


Anybody wanna buy a big car? 


Every month, fewer Americans 
buy big cars. Detroit product plan- 
ners were shocked by the massive 
swing away from full-size cars this 
year. In May alone, the big cars 
dropped more than two percentage 
points of market share. Marketing 
experts now say that standard-size 
cars of the 1980s will be smaller 


than the current intermediates. 
They'll be roomier, too, built along 
the lines of the biggest European 
cars, like Mercedes and Peugeot. 
Studies are already under way to 
see if people will accept an expen- 
sive sedan with seating for less than 
six. Preliminary returns indicate 
that Detroit four- and five-passenger 
models would lose no appeal. 


Setback for truck-type turbines 


Despite the progress in passenger 
car turbines by Chrysler, Williams 
Research, апа EPA [PS, Sept. '73], 
the truck turbine engines sulfered 
reversals at GM and Ford. The two 
big companies have half-promised 
turbine trucks "next year" for five 
or six years now. They finally got 
industrial and marine turbines into 
production, and the same units were 
to go in trucks. But they didn't. 

Then last winter GM announced 
that its turbine program was being 
revised, and Detroit Diesel Allison 
is now working on an entirely new 
truck turbine design. In June Ford 
made a similar move, scrapped its 
advanced prototype program. The 
intended turbine could not deliver 
what the engineers aimed for. Both 
companies went back to the drawing 
boards. 

Meanwhile, over in Japan, Nissan 
(Datsun) and Toyota have expanded 
their turbine activity, and in Eu- 
rope, liat is working on a truck 
turbine, while VW is testing tur- 
bines for cars. 


Spark plugs will last longer 


With the new electronic ignition 
systems becoming available on more 
cars [see " 74 CARS: Electronic Ig- 
nition," this issue], the spark plug 
market could take a beating. GM 
cars equipped with high-energy igni- 
tion call for new plugs after 24,000 
miles. Chrysler recommends 18,000- 
mile intervals. That contrasts with 
the 10,000-12,000 miles recommended 
by the spark plug companies. 


GM's standardization of tires 


Tire dealers are worried. Just 
when it looked like the proliferation 
of tire types was ready to stop, 
GM announced its steel-belted radial 
Spec. Tire. This will mean that 
all tire dealers who want to service 
GM cars should carry Spec. Tires 
in stock. 

There's also some talk that Ford 
may come up with its own design 
since Ford's tire experts don't agree 
with the design goals of the GM 
tire experts. That would mean an- 
other new line of tires. 

In addition, dealers must carry 
their regular lines—bias-ply, bias/ 
belted, and low-price radials, in all 
sizes. It's also expected that super- 
premium tires will be offered to top 
off the selection. Then if the 16-inch 
tire returns, stock requirements will 
grow across the board. Gs) 


T | © 1975 A. i Reynolfia абас Co, 
I qM {j j | $ 
n 
Y I ought to Know, 
| 1 grow tobacco 
Y n | d — уои cant beat d 
| d d wal k 


" 


———— A чыз с о с з 2 | вщс< 


1 if 
| = x е 
К Ж. 


Р 
' 
eB 
| Camels aw the overwhelming 
- 
Lor» [ i 
i F | { 
E | 
E E | 
| J F 
E | 
А 1 тұ ] х r] g s Г" Р z “ 
А | | г: , | = == 
=й ' 3 پت‎ | = Ses, im h 1 SL an 
ү | j | | „Ж 3 j | | E 4 i ( й ` F BÀ , | | ` ! 
Ф | 1 = | al ас 3 | | I Г | EN Д 
| a | | | | | | и | | rs, wal | | д j т 
| ч i [ E | | k 0119 | 1 f A q E | i. ча j | | | À ‚р j 
JS " й А. ek Р q — ai zl ai, T Ah _. "=. AB. — hc Oo C | чыш h ا‎ Ет et 
| ч. i 
[ ; не ш= | Р er ot i 
| Ё * > "== ON rf. ro — Fad 3 VES. afin W rr X - 
7 | B | 1 i | H d t 1 + т 7 i 1 3 Jd i Wa. J 1 ч | 7 | ۴ Wy a al D 7 i n а i | Ё Г чеш k " 
ч | 7 | = | Fo Y m | j L| ` 
-— | | | lll | S| | ws | m i 1 ay 
| | | | | 1 | d | Г í 1 HD | | ^" | | | LP Г | | | — i | 
Fo lu. i CA а" i а p" AN S й. N “Sis -i E las c й | - d ad ы ы, =. r k zi - b Б =, МА. my ast чч, „Ваза 
i m m S L | Р TY + 
' = "o Р ^" | | Ге i p 
j ~ j - i zi — -3 = | ү pom q "n a=, Р p v =ч i ў 1 Р = 
- 4 й ZA EZ BÀ _— ^ J |o] F | | | » 
zm: à м і j | Р "S / "VE B E - sf | | | | Е tes | j = ex | чы = 
OT F we B e | m A 4 Y = i | i | | UM S L| | | T. - D д 
bo й ‚| ШШ т NA uer = a L | чиш” “aS” ыз Ff ET ЖЕ. ` De" А PU Аа Е m bn 
L ) Ё 1 
] = D 
È Г A II "i х PF rs Zt = % — — UMS, НЫНЕ ie x. nie TT: Lm EX p ny 
| Ё А | | } fo Г ( j n e | ) О! i * Г | Мт а жа Тї ГУ a Га Г х ‘elu Fa 
еа. уте duis del ERE NE | “lai ilt у: С ا‎ AME ZL roster C. "UO. Box 7I LO, | 
E = = 1 1758. E a , |! A s r "г „= چ‎ A. ul d ш = | | PES Fa | = 3 | P D- - Mi | - )| 
ror the óUth Anniversary or Camel, we said, Hang Dp St. F E I" nnes sota 55 519 
it а |. Fu IT a ["* Lr { э ы ore ar (MEZ , " j 
Il all, let 5 LEE гате! 3 ) ne "I = i d ari Ї Annie el al aly " Те! | eo, ra ak lev "a EI р; ИРЕ ЧЕЧ 
= to. T | jog пеа5е апе — САМЕ . roster - 
nobody can resist. 1 hree posters (frames not in ск SEA 5100 (no stamps) and 2 empty CAMEL REGUL es 
í | | : Er di s n metri etae бышырыш: ا‎ ' 
T F C т TU =f re x | 1 Lem ч کک‎ тау ч А h м) = ey ET E А — ^ 
of three nostalgic Camel B is. It's our way y OF remi on 7 тог each © Mug drei >et ordered 
you that the taste and quality ol is 1mels have been | Tarif that E: Waar 
= i a LLI Еч ^ | | "I | 19, or i H | | Ne i Ж 1 certify that | am 2 | years of А а ge c Or - older. 
i alia = 1 x Far cine D t ] 
worth walking a mile for since 1915. Its your way of | , 


— -—— = E TM e y жы — 


decorating a game room, a styrd. a bar with | Name. BET Se Mese IE SML iar ын ч 
handsome, authentic reproduct ions of these three 1 i Please Piin Plainly 
Camel classics. "Plus 2 empty Camel packs. ДОЯ 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 
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Only Dodge gives you the Club Cab, with 34 cubic feet 
of extra storage space behind the seat. 


Neither rain nor snow nor heat of day nor dust of road will touch your valuable belongings again. 

Because the Dodge Club Cab gives you 34 extra cubic feet of space behind the seat to keep all those things you 
dont want to leave outside inside. Things such as expensive tools, or fishing tackle, or golf clubs. 

Even things such as kids, if you have the optional jump seats with seat belts for the back. Electronic 

Ignition and front disc brakes come standard, too. The versatile Club Cab—only Dodge has it. 
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see the 1974 models at your Dodge Truck Dealer s soon 
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EXTRA CARE 
IN ENGINEERING 
MAKES A DIFFERENCE. 


DODGE TRUCKS. 
| DEPEND ON 'EM. 


You get this much extra space ! For extra things For extra people. 
behind the seat. 


All the chain saw 
you need costs Just 


"dp B LH 


Its the 6. 9 Ib. 
Mini Mac 1. Only McCulloch 
makes a saw this light, 

for this little. 


The right tool for the right job— you know that’s what counts. So if all 
you use a chain saw for is limbing, trimming and cutting firewood кча 
your own yard — this is all the saw апа all the power | X ZA | 
you need! It’s lighter than any saw in the world for À 
the price. Its 10” bar will cut a6” log in just 5 seconds А e 
and even zip through 20"logs. Andit - 8 E» 
comes with something you just can't acquire peces sim 
— McCulloch's 26 years of professional chain saw engineer- 
ing know-how. When you can get a McCulloch for $99.95 
. why pay more? 
ET you have bigger jobs, or heavier cutting, check 

this chart. McCulloch has the right saw for every job. 


All the saw you 
need for the 
average yard. 


| outdoors as well 
as indoors. 


Longer bar for 
Automatic bigger logs, wood 
and heavier cutting. 
Mini Mac 6 Deluxe hand grip 
Automatic and longer bar 
| for heavier cutting. 


More power for 
: preted ranches, 


See your McCulloch dealer. — не 8 listed in the Yellow Pages under “saws: 
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ra MeCulloe ` McCulloch Corporation, 6101 West Century Blvd., 
Los Angeles, Calif. 90045 


"Manufacturer's suggested list price, including bar and chain. Prices slightly higher in Canada and Alaska. 
** Weight less cutting EE ‚=з A dut 
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Bicycles at college—and in peril 


Drexel University of Philadelphia, 
Pa., recently set up a research group 
to take an in-depth look at the rec- 
reational and transportation aspects 
of bicycling and walking. They will 
explore the possibility of convert- 
ing abandoned railroad and utility 
swaths into biking and hiking facili- 
ties—a concept we'd like to see quick- 
ly implemented. 

Looks like we'll need all the new 
bikeways we can get. Riding in cities 
used to be perilous only because of 
traffic. But during a recent bike race 
in New York City's Central Park, 
several riders were mugged and 
their bikes stolen. Perhaps manu- 
facturers will have to start making 
bicycles-built-for-two again to pro- 
vide for a shotgun-rider's position. 


Van conversion raises the roof 


Clarence B. Kauffman of Atglen, 
Pa. built this expanding top for his 
van, and is in the process of patent- 
ing the idea. Kauffman stiffened the 
roof of the Ford van, which was cut 
and reattached with a piano hinge 
so that it could cantilever out. In- 
side (top photo) there is 9' head- 
room to the peak of the tent. 

The bunk is 11'4" long and 5'5" 
deep. It can hold up to 300 pounds 
before you need to support it. 
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A mini-motor home that's really small 


The new Escort motor home fits into a new niche—somewhere between the 
true mini-motor home and the van conversion. Contempo Campers, 8500 Lan- 
kershim Blvd., Sun Valley, Calif., reports that the Escort motor home weighs 
only 5960 pounds. Yet the small RV is fully self-contained and can sleep up to 
five persons, if you buy the optional extra bunks. 


New type of powerboat racing Snowmobiles stay noisy 


Turning road bugs into water bugs 
is increasing in popularity. Some 
Ohioans have formed the Waterbugs 
of America Racing Association to 
promote their sport in which spe- 
cial production model VWs are 
adapted for water. The W.A.R.A. is 


The New York state legislature 
quietly revised its snowmobile law 
recently, postponing tough reduced 
noise-level standards for snowmo- 
biles for five years. A 73-dBA limit 
was scheduled to cover 1975 models. 
This is now put off until 1980. The 


preparing a 1974 Liquid Grand Prix. limit will be cut to 78 dBA for 1975. 


For the do-it-yourself outdoorsman 


This folding dolly helps you wheel your boat down to the water from your 
car or campsite without sweating it. Designed by Daniel A. Green of Pitts- 
burgh, it's simple to build from the plans below. 'The size of the dolly is deter- 
mined by the stowage space under the front seat of your boat. Note that axle 
detaches, wheels come off to store flat on tray. If the launch route is rough, you 
can use four corner holes to fasten unit to the keel amidships. 
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Power to go 


Me Cullo ch 
Portable 
Generators 


Here's electric power where you 
need. it, when you need it — on 
camping trips, outdoor building 
projects, for standby power 
during storms, blackouts and 
other power emergencies. 
McCulloch's super lightweight 
generators are small enough to fit 
in the back of your car. And the 
unique design, with only one mov- 
ing part, means they're the most 
reliable you can buy. Three sizes, 
all with our Double Warranty. 


See your McCulloch dealer — He's listed 
in the Yellow Pages under “saws: 
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H-1500. 1,500 watt capacity. 68 Ibs. 


115 volts. 60 cycles. .. | | 
2919995 


Н-2000. 2,000 watt capacity. 83 lbs. 
115 volts. 60 cycles. $289.95* 


H-3000. 3,000 watt capacity. 129 lbs. 
115 or 230 volts. 60 cycles. $399.95* 


I’ McCulloch 


McCulloch Corporation 
6101 West Century Boulevard 
Los Angeles, California 90045 


"Manufacturer's suggested list price. Slightly higher 
in Alaska and Canada. 
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` Look and Listen 


^ 
AR News, comment, and opinion from the world 
® of home-entertainment electronics 
By C. P. GILMORE 


а. 


Cartrivision—end of the line? 


In the year and a half since it was put оп sale [L&L, Арг. '72] the Cartri- 
vision home video recorder-playback machine has never lived up to expecta- 
tions. So last March, the company decided to try what industry observers 
called a “do or die” promotion in California. Together with Sears and Tele- 
dyne Packard-Bell, the company launched a hard-sell program and budgeted 
up to $5 million for an all-out advertising campaign. 

A few months ago, just as the program was beginning to pay off in sales, 
the company ran out of money, couldn’t pay its bills, and announced that it 
was halting all production and filing under the bankruptcy laws. It asked the 
court for protection from its creditors while it tries to reorganize. Cartrivision 
hopes to stay in business, its officers say. But it needs time to find an additional 
$7 million in capital. Meanwhile the company is continuing to sell cartridges 
and spare parts, and the cartridge-rental network that was set up last year 
is in operation. 

While CTI may yet manage to find the money it needs, the announcement 
has certainly cast a pall over the video-cassette market. Two years ago CBS 
shut down its EVR operation—the country’s pioneer video-cassette venture— 
and wrote off $10 million in development costs. A little while later Ampex an- 
nounced that its Instavideo system was being scrapped. Now CTI is in trouble. 

There are some bright spots in the field. Sony’s U-Matic system, which has 
been sold to business and industry rather than individuals, is a solid success. 
RCA is preparing to market its SelectaVision Magtape system [L&L, June 
"72]. And several companies are working hard to perfect videodiscs. But Car- 
trivision, pioneer in producing a videotape system for the home and still the 
only company on the market with both blank-tape-recording capability and a 
large library of prerecorded material for both purchase and rental, and the 
only company promoting its products for use by the general public, is in 
trouble. If it fails, the whole field will suffer. 


A new beginning? Outta sight 


In this column in June 1972, I 
reported on a revolutionary new 
video-recording technique being de- 
veloped by the Digital Recording 
Corporation and Battelle Develop- 
ment. I now have more details. 

The system, which has now been 
demonstrated to several potential 
licensees, records a 30-minute color 
video program on a four-by-five-inch 
piece of black-and-white film. The 
signal to be recorded is converted 
to a string of digital pulses, which 
are used to turn a laser on and off 
millions of times a second. A series 
of spinning mirrors and lenses 
sweeps the laser beam across a piece 
of film at high speed, recording the 
program in an on/off code. 

To play the signal back, shine a 
light through the film, scan it with 
the same optical system, send the 
digital signal thus developed through 
a converter to turn it back into an 
analog TV picture. 

A spokesman for Digital Record- 
ing says the playback machine 
would be suitcase-size and sell for 
about $200. A 30-minute film pro- 
gram could be reproduced for 50 
cents plus the cost of the program- 
ing material. No plans for produc- 
tion yet. 


46 | POPULAR SCIENCE 


Last December I reported on the 
Nakamichi cassette recorder, which 
at that time was going to be market- 
ed under the Concord label. It has 
truly remarkable performance char- 
acteristics, but its most fabulous 
statistic appeared on the price tag— 
$1100. 

While no one has broken that 
price barrier yet, the cost of top- 
of-the-line cassette decks has been 
soaring as the fi gets higher and 
the decks more sophisticated. Sony’s 
new Dolby-equipped deck goes for 
$525, TEAC's three-head, three-mo- 
tor 850X is $580. A Technics high- 
end model (Technics is the new 
Panasonic audio label) is $499.95, 
and JVC's is $529.95. 

It's not just inflation. Since tapes 
are now better and capable of pro- 
ducing frequency response flat out 
to 18,000 Hertz or so, the tape re- 
corders have to improve to keep up. 
Thus the three-motor jobs for super 
stability, three heads so that record 
and playback heads can each be 
designed for optimum performance, 
and the almost univeral use of Dol- 
by circuitry to quiet hiss. 

Does anybody remember when the 
term "cassette recorder" usually 
meant something under $50? 


Nifty new ideas 


Four items snared my attention 
this month: 

€ MicroAcoustics, a firm that is 
best known for making recording 
styli, is now selling a new phono- 
graph cartridge the company says 
is totally different from anything 
ever produced before. The new car- 
tridge is neither magnetic nor ce- 
ramic, but "electronic." I don't have 
any details on what that means, 
except a specification sheet that 
says the transducer in the cartridge 
is a "self-energized IC." 

MicroAcoustics says the device 
is flat to 50 kHz and is the first car- 
tridge that adds no color of its own 
to the sound being reproduced. 'The 
cartridge comes with a choice of 
styli: the usual elliptical and conical, 
plus a special stylus designed for 
CD-4 discs. Price $100 to $120 de- 
pending on stylus. 

® Onkyo has a new $600 receiver 
with a small, built-in analog com- 
puter. The computer checks the sig- 
nal the receiver is handling, decides 
whether its matrix four-channel or 
CD-4 discrete, and switches itself to 
the right mode automatically. 

e So far, Sony has made the 
Trinitron tube only in relatively 
small sizes; 20-inch was the biggest. 
Now, Sony has announced the super- 
sized 25-inch Trinitron, which went 
on sale in Japan this summer and 
will come into this country at some 
yet unannounced time. Superpriced, 
too: translated into dollars the tab 
in Japan is $1132. 

€ When an electronic circuit fails 
in a spacecraft, there's almost al- 
ways a backup circuit standing by 
to take over instantly. Motorola is 
rumored to be getting ready to mar- 
ket a TV set with the same feature. 
Presumably, a little light would go 
on when the primary circuit failed 
so you could pull out the defective 
circuit board and have it repaired— 
while you continued to enjoy TV on 
the backup circuit. Sounds like a 
great idea. Only trouble: Motorola 
won't confirm that the story is true, 
and the scheme might be expensive. 


Nostalgia time 


Quick now, what does the name 
"Atwater Kent" mean to you? 

If you're over a certain age, that 
very phrase should make memories 
of the A&P Gypsies, Rudy Vallee, 
and Gene Austin come flooding in. 
Back in the 1930s when radio was 
new, practically all home life cen- 
tered around the cathedral-shaped 
Atwater Kent radio in the living 
room. 

Well, today there’s a new Atwater 
Kent Company turning out a line 
of stereo consoles—all in pecan and 
walnut Mediterranean styling, con- 
taining 10-watt-per-channel ampli- 
fiers, record changers, and eight- 
track cartridge players. The name 
will be familiar, but the A&P Gyp- 
sies would never recognize it. 
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^Has hot taste got you down? 
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Hobie 16 with do- 
it-yourself foils 
goes foilborne at 
about 10 knots. Still 
to be worked out: 
remaining foilborne 
for extended time. 


Lateral foils attach to side rails of 
catamaran with pivot brackets to allow 
retraction in shallow waters, light winds, 
etc. In use, foils are clamped down to 
deck lips. Stern foil also pivots. 


48 | POPULAR SCIENCE 


Stern foil is mounted to inner rear deck 
of catamaran's hulls. Clamp, used to hold 
setting angle of foil, is mounted under 
rear crossarm exactly in middle. Adjust- 
ing lever passes through clamp. 


Plenty of room for a family of five. 
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Hydrofoil Sailing... 


Sail twice as fast as the wind 
on do-it-yourself foils 


By BEN KOCIVAR 


Usually a new boat design doesn’t 
hit the market until it’s been 
all figured out. Now there’s a sail- 
boat design so new that you can 
take part in working out the details. 
And it’s so promising that if you 
can make it work, you may join 
that exclusive club of those who 
have traveled twice as fast as the 
wind that furnishes the power. 

The boat is a sailing hydrofoil. 
Principle of a foil: Lower an air- 
plane-like structure into the water. 
It creates lift, raising the hull. That 
reduces drag and increases speed. 

Foils have had considerable suc- 
cess on powerboats. Now foils for 
sailboats are attracting attention. 
The Williwaw, a 31-foot hydrofoil 
trimaran built by David A. Keiper 
[PS, Feb. '72] has sailed from Cali- 
fornia to Hawaii with claimed 
speeds of over 35 mph. 

Now Keiper is selling DAK (for 
his initials) hydrofoil kits that can 


Energy absorbing 
bumper for ‘74. 
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economical family саг. Ford Maverick for 1974. 
Ford Maverick has always been an inexpensive car to run 
with a reputation for good gas mileage. Now Maverick with 
Luxury Decor Option also offers many appointments you d 
expect on a luxury car. It's the economical family compact 


that doesn t ask you to give up luxury. See it now at your Ford 
Dealer's. The closer you look, the better we look. 


FORD MAVERICK 
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Ready for Liftoff? 


be mounted on Aquacats, Hobie 
14s and 16s, Venture 15s, and Tor- 
nadoes. The kits range from $160 
to $395 (DAK Hydrofoils, Box 71, 
Sausalito, Calif. 94965). Two build- 
ers told me it takes about a week’s 
hard work to put the foils together. 

There are three foils—one on each 
side of the boat and one at the 
stern. Their shape may be seen in 
the photos. All are designed to 
pivot upward when not in use: in 
shallow water, for launching or 
docking, or in very light winds. 

A work in progress. At this 
point the design could stand some 
more work. I observed two of the 
DAK foils in operation recently on 
a Hobie 14 and a Hobie 16 at Port 
Jefferson, Long Island. No notable 
speeds were obtained and the two 
boats had difficulty remaining foil- 
borne. Yet the promise was definite- 
ly there and the problems in remain- 
ing foilborne for extended periods 
appeared to be those of refinement 
and tuning. 

Prof. W. S. Bradfield, head of the 
engineering department at New 
York’s Stony Brook University, who 
has been exploring sailing hydrofoil 


concepts for many years, ran some 
tow tests with his students on a 
Hobie 16 fitted with DAK foils. 

By dragging the Hobie behind a 
powerboat they found that up to 
speeds of 12.5 knots the drag with 
foils down was greater than with 
foils retracted. Above that speed 
there was less drag with foils down. 
The boat became foilborne at about 
10 knots. 

Obviously, sailing hydrofoils are 
in their infancy. But the promise 
that designers have been talking 
about is beginning to produce re- 
sults. For example, at electronically 
clocked speed trials in Los Angeles 
Harbor a few months ago, Gary Sea- 
man sailed his 30-foot hydrofoil, 
Guided Missile, at 17.6 knots in an 
11.5-knot wind. On another run he 
reached an incredible 16.29 knots 
in only eight knots of wind. 

Now foil enthusiasts are prepar- 
ing to make an assault on the 30- 
knot barrier, which they may well 
break in true wind speeds of 15 or 
20 knots. And it looks as though 
the sailing foils will soon be after 
the John Player prize for the 
world's fastest boat under sail. Шз) 


RI ee ee C „4 


DAK "''kit'" includes aluminum  extru- 
sions, bolt hardware, and epoxy and 
powdered aluminum filler. You cut ex- 
trusions using patterns in kit; assemble 
according to drawings. Close-up (top) 
shows extrusions being screwed together. 
A ''quick" kit (at $150-$220 extra) 
comes prebent, precut, and predrilled. 
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Magnified four 
times, details on blue- 
print inserted by au- 
thor Swanson show 
up with no apparent 
distortion. The 9"-by- 
14” screen is made 
of polarized material. 


Focus control brings near-perfect clarity 
to picture. Larger on/off knob above it is 
set for desired illumination. 


Light goes through condensers to mir- 
rors, bounces down onto object. Reflec- 
tion bounces off two mirrors onto screen. 


You Can Make a STEAM ENGINE 
з From Stock Sha pes— 
No Castings Needed! r 
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| The compact, powerful 
radial engine (5583) runs 
in either direction, has no 


No small-shop rolet ү нй ; 
more satisfaction than the 
` model steam engine. Here are 


Optiscope Gives a 
Big Look at Small Print 


Designed as a reading aid for the 
visually handicapped, the Optiscope 
enlarger produces positive images 
with four-times magnification. Other 
uses include close-up inspection of 
textiles, paper, fingerprints, or even 
bogus bills. 

I tried this opaque-type projector 
and found several convenient fea- 
tures. Enlarger and screen are con- 
tained in a single unit. It's compact— 
16 inches wide, 20 inches long, 18 
inches high—and weighs only 14 
pounds. The platform that holds the 
viewing material slides laterally and 
vertically, and can accommodate 
books of any size, shape, or thickness. 
Whether black and white or color, 
three-dimensional or flat, the image 
appears on the screen with no visible 
distortion. 

For anyone faced with eye-strain- 
ing detail the Optiscope far outdoes 
a magnifying glass in clarity and 
viewing ease 

The enlarger is priced at $295. 
It’s made by Opaque Systems, Ltd., 
100 Taft Ave., Hempstead, N.Y. 
11550.—Erik Swanson 


MARINE 
Plan 5586 $6 


four proven designs you can 
make without castings. All 
parts, drawn full scale, can be 
made from stock forms like 
bar, tube, and sheet. | 

For a starter, try Plan 5585, 
a simple single-action engine 
based on the fairly modern 
(as steam engines go) piston 
“valve. 


"dead center” position. In- 
tended for compressed air or 
low pressure steam. 

The larger vertical engine 
(Plan 5584) is challenging 
enough to satisfy even the ex- 
perienced builder. Its 1” bore 
and 1'/^ stroke in a double 
acting cylinder make it a 


powerful performer. 


Two double-acting cylinders | 


in the marine engine (Plan 
5586) operate on cranks 90° 
to each other. Thus it starts 
dependably — ideal for radio- 
controlled boats. Recom- 
mended for experienced 


TO ORDER YOUR PLANS, 
send your name and address 
(include zip code) with a 
check or money order (no 
cash). Ask for plans by name 
and number. Send to: 


Popular Science Plans 


355 Lex a 


lor Ane, пон York, N.Y.1 10017 ч ot. 
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You could spend 
as much to learn a skill 
as well pay you. 


You've graduated from high school, and you want a good job. 
But to get one, you need training that could cost hundreds of dollars in 
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trade or technical schools. 

lodays Army offers you 
this training, and a salary, too. 
$307.20 a month before deduc- 
tions, to start. Plus free food, 
free housing, free medical and 
dental care. 

We have more than 200 
excellent job-training courses, 
with qualified instructors, and 
equipment you can t wait to 
get your hands on. 

Fick the training you want. 
In electronics, communications, 
administration, construction, 
law enforcement, food service, 
name it. If you quality, we'll 
guarantee it, in writing, before 
you enlist. 

lo find out more about 
Army jobs, mail us the card. 

SUM Or call 800-243-6000, toll free, 
a i anytime. In Connecticut, call 


1-800-882-6500. 


Today's Army 


Start your career at our expense. 


Travel bag steams garments 


New Ideas from the 
Inventors 


The PS pick of ingenious inventions recently patented 


ILLUSTRATIONS BY DANA RASMUSSEN 
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You could steam travel wrinkles 
out of your clothes quickly and 
conveniently if you carried them 
in a plastic folding bag like this. 
Filled with water and plugged into 
any electric outlet, the socketed, 
removable steamer unit would heat 
and moisturize the interior of the 
garment bag and quickly freshen 
the clothes hung out inside. 


Tow-truck platform lifts car 


Rubber guard-rail rollers soften barrier crashes 


Spaced along one or both sides of a highway, these roller barriers would 
cushion off-side impact and help tc redirect a careening car instead of 
ripping or brick-walling it. Widest at the top, they'd prevent the crashing 
vehicle from climbing, keep its wheels on the ground, add their own 
braking and slowing effect to that of the car's wheels. Barriers might be 
made out of one-piece cones or properly sized tires assembled on spindles. 


Gutter bridge clips to ladder Work glove lights your work 


Fo м HR //] Standard means of jacking and 
: (t ; towing disabled or illegally parked 
cars often cause dents, scratches, 
or more serious damage. 'To avoid 
them, this platform tow would be 
rolled under a cars rear wheels, 
then tilted to raise them off the 
ground. Towing would often Бе 
possible without breaking into a 
locked car to shift it to neutral. 


The following patents have been issued on these 
inventions: 
Crash barrier. No. 3,602,709 to D. C. Har- 


You wouldn't have to damage or 
weaken your gutters in order to 
clean them or do other roof work 
if you clamped supports like these 
to the tops of your ladder rails. 
Spring and thumbscrew adjustments 
would let you set curved, J-shaped 
fingers so that your weight and the 
ladders bear against the inner 


rather than outer edge of gutter. 
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Wired on or through a glove, a 
finger-mounted flashlight would il- 
luminate work areas and leave both 
hands free for the job. Battery 
and switch would be attached to 
the wrist portion so the light could 
be turned on or off by a touch of 
the other hand. Worn on the inside 
of the hand, the light could also 
be used as a traffic signal. 


rington, Denver; Gutter bridge--No. 3,603,431 
to A. E. Nameche and W. F. Norton, Lima, 
Ohio: Glove light--No. 3,638,001 to M. Н. 
Bain, Palos Hills and M. R. Bucher, Hickory 
Hills, Ш; Garment steamer— No. 3,594,917 to 
G. L. Montgomery, Bountiful, Utah; Tow 
platform— No. 3,599,811] to W. F. Watkins, 
Canoga Park, Calif. 

Copies of patents may be ordered, by number, 
from the Commissioner of Patents, Washington, 
D. С. 20231, at 50 cents each. To write to an in- 
ventor, if the address above is insufficient, address 
him (by name and patent number) in care of the 
Commissioner of Patents. 
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Race Car Offer Mail this coupon with one Viceroy carton end 
panel for complete details to: 


Viceroy Used-Car Offer, P.O. Box 903 VUC, Louisville, Ky 40201 
The carton end panel will be applied toward the purchase of 


the car. 
NAME —— 
| am over 21 years of age 
ADDRESS — Р 
зот р р ———— ONE 7321 o ۴8ب س‎ 


Offer expires December 31, 1973 
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Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


© BROWN & WILLIAMSON TOBACCO CORP. King Size, 1/ mg. "tar," 1 .2 mg. nicotine; Long Size, 18 mg. “tar,” 1 .3 mg. nicotine av. per cigarette, FTC Report Feb./3, 


Hydraulic-pump power brakes 


The View 
Down the Road 


...news and comments on cars and driving 


By JAN P. NORBYE / PS Automotive Editor 


Whatever happened to the brake-performance standards? 


In March "72 I wrote a three-page article saying that standards imposing 
maximum stopping distances were coming, and would be in force from Septem- 
ber 1, 1973. As you know, they're not. First, they were delayed to September 1 
1974, and the 60-mph stopping distance went from 185 feet to 194 feet. Last 
May the DoT gave Detroit another 12-month extension, to September 1975, 
and the 60-mph stopping distance shot up to 204 feet. 

That may seem disappointing to all of us who like good brakes—and de- 
pend on them. But the explanation lies not in a change of heart in Washing- 
ton—just in better understanding of the mathematics of mass production. For 
if the industry will guarantee that 100 percent of new cars will stop from 60 
in 204 feet or less, about 90 percent will actually stop in about 160 feet, with 
the remaining 10 percent scattered from 130 feet to 190 feet—and a possible 
black sheep up around 200 feet. 


master-cylinder pressure is almost 
doubled (over 2500 psi against about 

We have often complained in our 1400). With higher pressure, the 
auto-test reports that power brakes brakes come on quicker. 


are slow to come on. There can be 
a delay of 0.6 to 1.0 second between 
the moment your foot depresses the 
pedal and the start of actual braking. 
That's caused by slow pressure build- 
up in the vacuum booster. Manifold 
vacuum is being used for too many 
purposes (mostly connected with 
emission controls) to be trusted with 
something as vital as power assist for 
the brakes, especially on heavy cars. 

A couple of years ago the brake 


Hydro-Boost uses power only dur- 
ing brake application (about one cu- 
bic inch per cycle) and uses no power 
when you keep your foot on the 
brake while the car is stopped. Is it 
fail-safe? In case of power-steering 
failure, there is a direct mechanical 
linkage between the brake pedal and 
the master cylinder. You don't lose 
your brakes; you only lose your power 
assist. 

But will Detroit buy it? Ford has 


Smaller booster—double press 


made Hydro-Boost standard on the 
"74 Lincoln Continental. 


engineers at Bendix saw what would 
have to be done—find another power 
source—and they developed the Hy- 
dro-Boost, which works off the power- Four-wheel disks on '74 Imperial 
steering pump. 

I am convinced that Ford will switch 
to Hydro-Boost as soon as Bendix 
can supply enough of them for all 
the full-size cars. I also expect Chry- 
sler and GM to develop their own 


With hydraulic power, the braking 
lag is cut to a minimum, because the 
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hydraulic brake boosters and get 
them in production as quickly as pos- 
sible. 

Chrysler Imperial has the greatest 
need for higher-pressure power as- 
sist, since the ‘74 model has disk 
brakes both front and rear (and disks 
depend entirely on line pressure, as 
they have no self-energizing effect). 
With four-wheel disks you get better 
front/rear balance in your brakes un- 
der all conditions, since rear disks 
will give the same basic performance 
as the front disks throughout a wide 
range of operating temperature. 

Rear disks are less susceptible to 
premature locking (due to absence of 
self-energizing). Brake-pad life is up 
to 50 percent longer than in a disk/ 
drum combination. Rear disk brakes 
with lower sensitivity to water will 
perform a fuller share of braking du- 
ties in wet weather. Metering valves 
to restrict rear-wheel line pressure 
can be eliminated if rear disks are 
fitted. 

I want to congratulate Chrysler on 
taking the step to four-wheel disks, 
and hope they will soon be extended 
to other car lines. The other car 
makers have lots of experience with 
four-wheel disks, too (GM from the 
Corvetie, Ford from the GT-40 and 
its successors) and could easily put 
them in production. 


Water-cooled V8 from Porsche 


Famous for its air-cooled engines 
mounted in the tail, Porsche is pre- 
paring a major change. Not in its 
philosophy, but in its products. 
Porsche cars have grown in size and 
weight, and the advantages of air- 
cooling are not only lost above a cer- 
tain point (say 2.2 liters or 135 cubic 
inches) but there’s a cost penalty as 
well. 

Water-cooling was the cheapest way 
to get more power, and Porsche engi- 
neers do not want a heavy water- 
cooled engine in the back of the car. 
So the engine is moved up front, and 
the future Porsche V8 looks almost 
conventional. 


Many unusual details patented 


Look more closely at our drawing 
of what the V8 Porsche may be like. 
It’s based on recent patents taken 
out by the company. It’s apparent 
that Porsche wanted to keep a maxi- 
mum of mechanical elements in the 
rear for reasons of weight distribution 
(maintaining a high polar moment 
of inertia and retaining the typi- 
cal Porsche handling characteristics). 

There's a transaxle, and even the 
clutch and flywheel are back there. 
Starter motor and alternator flank 
the clutch housing. The battery sits 
on one side, fuel and oil tanks on the 
other, at floor level, or below, for low- 
est possible center of gravity. This 
disposition of the elements frees a lot 
of front-seat leg room. It should be an 
exciting car, but you'll probably have 
to wait another year or so for it. As 
for price, you can expect $10,000. 
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Ee Comin’ at you— the famous Jeep, duty axles and a tight 32.9 ft. turning - 


CJ-5, the ultimate get-up-an'-go diameter. Roll bar, fender lip | 

machine. Geta hold ofoneofthese | ^ ^ extensions and special aluminum 

babies, like this sporty Jeep Renegade wheels come with this spirited beauty. 

and you're in for the ride of your life. Plus 304 V-8 engine, improved brakes 
She was born to run free far and a dazzling assortment of colors. 

from the pavement. Built to take hard . and options. 

knocks in her stride, the Renegade | "74 Jeep jeter for a pa: 

| boasts a brawny suspension, heavy . great escape, 
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Let's talk 
about 
pollutants 

and car 
performance 


We say just about every gasoline additive 
is worth the money. 

But let's talk about our own. Marvel 
Mystery Oil. We've conducted an indepen- 
dent lab test that proves Marvel Mystery 
Oil cuts pollution when added to gasoline 
in old and new cars. lt reinforces lubrica- 
tion in upper cylinder areas where heat can 
reach blistering temperatures. And lubrica- 
tion lasts after combustion is over. 

Marvel Mystery Oil. More complete com- 
bustion. A cleaner engine. Longer plug 
life. Betier performance. And more mpg. 
Test data on request. 


Ask for other 
Marvelcar care 
products too. 
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The "today" additive 
in a 50-year-old can. 


[MAarvet Oil Company, Inc. 


Port Chester, N. Y. 10573 
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Mini-State '"Radome"' сап sit on legs 
on a shelf or perch on a pole on your 


For Sharper TV: 
RCA's 
"Flying Saucer’ 


That 21-inch saucer in my closet 
is no indication that mini-Martians 
have landed. Rather, an RCA Mini- 
State antenna has settled there. 

Inside that “Radome” (their name 
for it) are a dipole, reflector, and 
five directors for UHF reception. 
Two metal bands suck in VHF. 
There are also an amplifier and a 
motor (to rotate the innards). 

Along with the saucer, you get a 
power-supply unit, a band separa- 
tor, and a control unit. The control 
unit is pure fun. Press the rocker 
switch to start the antenna elements 
rotating, and sectors light up to show 
you which way the highly directional 
antenna is aiming. 

Hooking up is a 15-minute screw- 
driver job—longer, of course, to mount 
the saucer on your roof. RCA likes 
that roof idea (the higher you put 
the thing, the better, they say). Still, 
it worked surprisingly well at both 
nonroof sites where we tried it: in 
my brownstone house six miles from 
New York’s TV transmitters, and in 
PS's steel-skeletoned office building 
—normally a disaster area for TV re- 
ception. 

We like the Mini-State for city 
or suburban use, if you don’t have 
a standard TV antenna. And it could 
be mighty useful on your rec vehicle 
or boat in camp or at dock where 
115VAC is available. It's $100 ($75 
without rotator).—E. Н. Ortner 


roof. It'll work, too, 
within 35 miles of a transmitter. 


Power-supply unit 
is connected to an- 
tenna by a special 
coaxial cable. 


Band separator 
leads replace leads 
of old antenna at 
TV terminals. 


Sectors of con- 
trol unit light up to 
show aim of anten- 
na as it rotates. If 
you have only one 
TV source, you 
don't need it. 


on an RV or boat 


Why take a chance on a 
furnace you never heard of 
when General Electric has 

oil, gas and electric furnaces? 


A furnace is a purchase you are going All of these have certain things in 
to have to live with and depend on for a common. They're attractively and 
great number of years. So, wouldn't it be functionally designed, dependable, quiet, 
foolish to buy one you never heard of filter-fitted for clean air, convenient to 
when you can get a General Electric fur- service and to operate. 
nace with all of GE5 quality for years of And every single one of them is 
dependable service? eligible for the General Electric Central 
GE does have just about any kind of Air Conditioning National Service 
furnace you can imagine. Fifty-six gas- Contract Plan. 
fired (natural or propane), 11 oil-fired, If you're in the market for a furnace 
, and Selectric. Seventy-two different now, or in the future, the man to talk to 


is your General 
Electric Central Air 
Conditioning Dealer. 
You'll find him 

in the Yellow Pages 
under “Furnaces, 
Heating; or Air Condi- 
tioning Equip- 
ment and 
Systems" 


models in all. 

You can choose 
from furnaces that 
fit into basements, 

» utility rooms, crawl 
space, attics, alcoves, 
even closets. | 
Upflow, Downflow, 
Horizontal furnaces, | 

" and Lo-boys, too. | 


GENERAL @ ELECTRIC 
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Meet the 


One-Stop Fix-up Shop 


from 


EX 
ФАР 


Look for this big ОАР 
fix-up shop at your paint, 
hardware and building 
supply store. Select the 
caulks you need for all 
kinds of sealing — out- 
side, inside, all around 
the house. You'll find re- 
pair products for count- 
less home fix-up jobs — 
sealing gaps around 
door and window frames 
... filling joints around 
tubs, sinks, showers... 
stopping leaks around 
vents and flashings and 
at spouting joints. Even 
patching concrete. We 
make a helpful hundred- 
plus fix-up products. 


DAP Inc., General Offices: Dayton, Ohio 45401 /Subsidiary of Plough Suc. 


How to buy 
anew car 
without 
being taken 
fora 

ride. 


Finance it at your credit union. 
You'll find. their low annual per- 
centage rate helps keep your 
family budget running smoothly. 
There's a minimum of red tape. 
At your credit union, you're more 
than a customer. You belong. 


Join your credit union. 
Its where you belong. 
For more information write to Ра чс 
your state's Credit Union 
League or Credit Union Nat. 


Assoc., Inc., P. O. Box 431, 
Madison, Wisc. 53701. 


—— 


SHARP | 
TOOLS 


make all work easier, give better results, 
save time and lengthen life of every cut- 
ting edge in the house! Harry Walton's 


unique book, HOME AND WORKSHOP GUIDE TO 
SHARPENING, is a revelation! You'll discover 


| all the shortcuts to make every cutting, clip- 
| ping or chopping job easier and safer! Shows 


ow to use all sharpening devices from simple 
hand stones to deluxe grinder-hones. > | 
Tells and shows how to sharp- . ce i 
en every tool and utensil sonst | 
in the kitchen, 
workshop, yard 
and garden. Cov- 
ers knives, saws, 
bits, drills, scissors, 
shears, mowers, 
shovels, chisels, 
many more! Fully 
illustrated. Money- 
back guarantee. 


MAIL 
COUPON TODAY! 


POPULAR SCIENCE BOOKS 
Dept. P1073, P.O. Box 226, Manhasset, N.Y. 11030 


Please rush my copy of HOME AND WORK- 
SHOP GUIDE TO SHARPENING postpaid. | 
enclose $2.50 in full payment, 


» 
| 
| 
l 
l 
| 
| 
| 
| 
| 
| 
| 
| 
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Су: Sta أ‎ 
Money back in 10 days If not fully satisfied. 


Bike Tires 
That Glow 
in the Dark 


Can you spot which bike, in the 
two pictures above, has the reflec- 
tive tires? 

The one with the sidewalls that 
light up in the dark has Glowall 
tires, a new product by Goodyear 
Tire & Rubber Co. The glow comes 
from 3/16-inch-wide strips of reflec- 
tive tape that are molded into the 
sidewalls. 

In daylight, the tires look like or- 
dinary bike tires, but with an added 
thin, silvery sidewall. At night, the 
strips light up when the bike crosses 
before the headlights of a car—visi- 
ble, says Goodyear, up to a block 
away. 

The tape is composed of millions 
of microscopic glass beads—the same 
material used for reflective traffic 
signs. It doesn't wear out, and can't 
be removed. It is made for Goodyear 
by 3M. 

Glowall tires are being supplied 
by Goodyear to other tire manufac- 
turers, too. They come in four sizes 
and sell for $5.60 to $6.28. 
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Introducing the 19'74 


m but why Fone Series of lawn ج‎ is эшен imo 


Simply because people have different size 
lawns. At the same time some people have 
gardens and some do not! So why buy more or 
less garden tractor than you really need? 
Wheel Horse has a tractor model tailored to 
your needs — no more — no less. We're confi- 
dent you'll find the right lawn and garden trac- 
tor you really need among our eleven models — 
from 8 HP to 19.9 HP for 1974. That's why we 
build four series of lawn and garden tractors. 


There's the economy line, the A Series... 
featuring the A-800 Ranger electric and the 
A-800 Ranger recoil lawn tractors for 
mowing small to medium-size lawns. 
A 32" mower is standard. 


Then, there's the Wheel Horse 
compact B Series, including the 
B -80 4-speed and B-100 Auto- 
matic tractors. Both are value 
leaders and recommended for 
intermediate-size lawns and 
small gardens. 


Our C Series tractors are 


designed for medium- or 
large-size lawns and 


gardens. A choice of four C Series models is 
available — the C-120 and C-160 Automatics 
and the C-100 and C-160 8-speeds. 


The D Series tractors by Wheel Horse offer 
top-of-the-line features and horsepower. The 
D-200 Automatic is the biggest, toughest 
Wheel Horse tractor yet. It's powered with a 
19.9 HP, twin-cylinder engine to provide plenty 
of smooth power for larger lawns and gardens. 
Two other D Series tractors are available. . 
the D-180 and D-160 Automatics. 


From the practical-economical viewpoint, it's 
better to buy the tractor that suits your needs. 
Your Wheel Horse dealer knows how to match 
the right tractor to the right job. So, we invite 
you to see your dealer today. He's listed in the 
Yellow Pages under "Lawn Mowers.” 


Write for your free 1974 


IAJBIICI[D/s of Tractoring 


$28 
MÎ catalog. And kids, get your free 
"Get a Horse” decals. Just 
send a self-addressed, 


stamped envelope today! 


Wheel-Horse Products, Inc. 
Department PS1 

515 W. Ireland Road: 

seum Bend, Indiana 46614 


"WHEEL HORSE 
lawn & garden tractors 


SOLID 


With a new 
young look and a 
smooth 


ride. 
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1974 Gran Torino Brougham shown with optional deluxe bumper 
group, electric rear window defroster and convenience group 


There's more excitement than ever in the solid 
mid-size. 

Outside, the Gran Torinos been restyled. 
with a gleaming new front end, a new rear end 
design and even an optional opera window 
(Standard on Gran Torino Brougham.) 
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Inside, the Gran Torino Broughams split 
bench seats (seen here) add a touch of luxury 
and convenience. 

And while you can love Torino for its looks, 
you can trust it because its solid. Torinos sus- 


NO’ 


—— 21 Ы < new style interlock safety belt system that 


eal. CA lets you really move in your seat with ease 
wel WP. T and comfort. | 

. See the complete Torino line at your Ford 

Dealers. 

The closer you look, the better we look. 
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pension, wide track and long wheelbase help 
Hive it a smooth and steady ride that spells 
quiet comfort and confidence on the road. As pr - 
xio Torinos steel-belted radial ply tires and New optional fender skirts, power operated sun roof 
power front disc brakes. (If you want them.) 

In fact, safety and security are part and 
parcel of Torinos design. And this year, Torinos 
Lifeguard-Design Safety Features include a 
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The solid mid-size. _ 


FORD TORINO 
FORD DIVISION C Tord 


Now: 


Hitch up a fifth-wheel trailer to your car? With a 
new adapter rig, you can. The Ace fifth-wheel hitch 
adapter attaches to the car frame without need for 
welding. Actually, you hook up your trailer to a dolly 
(above, left) with a fifth-wheel hitch. You get the ad- 
vantages of fifth-wheel trailering without owning a pick- 
up truck. 

Fifth-wheel hitches are easier to hook up, make for 
easier maneuvering than ordinary hitches. They also 
pull a trailer without the sway you usually get with 
typical hitches. 

Winter Welding and Machine Corp., 2580 W. Phila- 


A real fifth-wheel hitch for your car 


delphia St., York, Pa., maker of the Ace hitch, says it 
accepts all standard fifth-wheel trailers that use a 12- 
or 13-inch pin container. It has a hitch-weight limit of 
1700 pounds and can haul trailers more than 30 feet 
long and up to 7000 pounds GVW. 

The adapter could be especially handy for big fam- 
ilies. Standard pickups carry a maximum of three pas- 
sengers. You can carry six or more persons in your car. 
Suggested price of the Ace adapter rig is $545 f.o.b. 
It's available for standard and intermediate cars. Mo- 
dels for cars earlier than 1969 can be had by special 
order at additional cost. [15] 


"How | rewired my r with a T 


- bathtub caulk was 
` foralot more things than — 
bathtubs, and when we heard 
how Larry Oswald of Sewickley, 
used it, our opinion was confirmed. 
"When my taillights started get- cut ® 
ting dimmer and dimmer, | took them 
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apart and found that the sockets, 
wires, everything, were all corroded. 

"Sol cleaned everything up, 
bought two new sockets, and 
decided this time that they weren't 
going to corrode. 

"| had a tube of Dow Corning” 
Bathtub Caulk lying around the 
house, so | figured why not, and 
caulked up the sockets. 

“Then I figured that if it'd work on 
the sockets, it'd work on the splices. 
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pieces off a" 
plastic drinkin 
straw, slid one over” 
each set of wires to 
keep them from getting " 
stuck together, tied the wires ` 
together, and then pumped them n full 
of caulk. 

"It's been six months now, апа my 
taillights are still brighter than ever." 

Next time you're faced with a 
plumbing leak, broken gasket, or 


` Dow Corning Silicone Sealer in 
" clear, black, or aluminum in tubes 
` and cartridges, too. 

Dow Corning Corporation, Dept. 
E-3102, Midland, Michigan 48640. 


DOW CORNING 


Who knows 


what power lurks in the 


Copper Hearts of МСК"? 


Thousands of bike and car enthusiasts 
know. Buggy, boat and snowmobile people, too. 
Plus do-it-yourselfers with chain saws, lawn 
mowers. But how is all that power packaged? 

Open up an NGK. You see high alumina 
ceramics. The ribs, gaskets and nickel alloy tip 
— all sorts of strange things. 

What you notice most— our “Heart of 
Copper." This copper core dissipates heat 
faster than ordinary iron cores. So there's less 
problem with plug-damaging hot spots on the 
electrode. Less chance for piston-popping pre- 
ignition. And a long-nosed insulator holds just 
the right amount of heat to reduce tip fouling. 

The result—wider heat range plugs. 


High Alumina Ceramics — 
gives better heat dissipation 
and electrical insulation. 


Copper Core — 
gives wider heat range. 


Nickel Alloy Tip — 
gives longer life. 


They have the thermal flexibility to perform in 
hot or cold engines. Under easy or hard use, 
in two and four cycle engines. 

Bike riders who only have one or two 
plugs love 'em. They fire on time, every time. 
Sports car and small car drivers know they can 
take the high revs. And they're happy in high 
compression-high octane, or low compression- 
low octane V-8's. 

So NGK’s have the guts to go the limit 
longer. Plug in a set. See how technical 
advances pay off in power. In lower fuel and 
maintenance costs. NGK's cost no more. They 
just do more. 

NGK, the long life, hi-performance plug. 


Ribs — Y 


eliminates flash over. 


More Internal Gaskets — 
insure a better seal. 


More Space- 
prevents fouling and misfiring. 


NGK SPARK PLUGS (U.S.A.), INC., 12511 Beatrice St., Los Angeles, California 90066 
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Get advanced technical training in electronics or nuclear power. 


If you’re a high school graduate who can meet our quali- 
fications, the Navy will offer you over $17,000 worth of 
advanced technical training in our Advanced Electronics 


or Nuclear Power Programs. 
These are very special 
` programs, and the academic 
schedule will be tough... calling 
for plenty of concentration and 
honest effort. It'll take more than 
a good mind to make it. You'll 
need a strong desire to learn and 
achieve. And a willingness to do 
your share of the housekeeping 
chores. But any man who learns 
to operate or repair the Navy's 
¿ sophisticated electronic systems 
or nuclear power plants, guaran- 
tees himself a firm foothold in 
the future, whether he stays in 
the Navy or not. 


MEC 
rs 
pz s 


TO: U.S. NAVY—Capt. Robert W. Watkins 
NAVY OPPORTUNITY INFORMATION CENTER 
P.O. Box 2000 

Pelham Manor, N.Y. 10803 


Please send more information on: 


[] Advanced Electronics Program 
О Nuclear Power Program 
О Other Navy career opportunities. 


If you really don't want to wait, 

call 800-841-8000 toll-free 

(24 hours a day, seven days a week). 

In Georgia, call 800-342-5855. Call collect: 
In Alaska—272-9133, in Hawaii—533-1871. 


: Date of 
Name Birth 
Address 
City _ 


Along with everything you learn, you'll be doing 
things and going places you might never get to with an 
ordinary job. You'll make new friends. Find that change 


of pace you're looking for. But 
above all, you'll be involving 
yourself in what can easily be- 
come a rewarding lifelong career. 
For more details, talk to your 
local Navy Recruiter. Or mail 
the coupon below. Or call toll- 
free, anytime, 800-841-8000 


Be someone special 
in the New Navy. — 
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Ektasound сат- 
era, with sound 
system built in, has 
f/1.2 lens, CdS au- 
tomatic exposure 
control. It can shoot 
either sound or si- 
lent super 8 film. 


Ektasound projec- 
tor plays 'em back. 
Model shown (245) 
can record or add 
sound on sound. It 
can put sound on 
old super 8 movies 
after striping. 


SOUND 
OPENING 
Sound cartridge is O.6 inch higher than 
silent, leaving room below film chamber 
for sound-head opening. Silent cartridge 
works in camera, but does not trigger 
sound mechanism, and thus runs at 24 
frames per second instead of 18. Car- 
tridge notches are unchanged. Balance 
strip helps film run easily. 


is 
for 
exposure, by claw. For pic- 


film 
lens, 


Inside cartridge, 
pulled down past 


ture-sound = synchronization, 
a loop-sensing switch main- 
tains an 318-frame interval 
between lens and sound 
head. Film-pull-down motor 
wants to run at 24 fps, but is 
braked by loop-sensing switch 
to the capstan's 18. 


PRESSURE ROLLER 
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This Home 

Movie Camera Is a 
Sound Recorder, 
Too 


At last, Kodak puts it all together: a 
sound cartridge, camera, and projector 


By EVERETT H. ORTNER 
Group Editor, Consumer Information 


р lug the microphone into Kodak’s new movie cam- 
era, and you're all set to take home movies with sound. 
No separate recorders, no cassettes, no fuss—it's the 
first super 8 camera with the sound recorder inside. 

The technology is not all that new. Kodak has en- 
larged the body of an XL (available light) camera to 
accept a sound recorder. And they've put a magnetic 
sound stripe on the film. Nothing exciting. But only a 
camera maker who also makes film—and possibly only 
Kodak—could have put this package together, be- 
cause the whole system rests on the cartridge: longer 
than the silent super 8 cartridge, with a cutout into 
which the camera's sound head fits, and offering much 
the same drop-in loading as the silent cartridge. But 
it is a systems cartridge; and just as Kodak has built 
its camera around it, so, undoubtedly, will other mak- 
ers build cameras for it. 

The sound-striped film, either Kodachrome II for 
sunny days outdoors or Ektachrome 160 for indoor 
home scenes without movie lights, enables you to re- 
cord sounds and light simultaneously—and edit both 
simultaneously, splicing or editing with the same ease 
as silent film. 

The new Ektasound cameras come in two versions: 
model 130 at $189.50 and model 140 (with 9-21mm 
zoom lens) at $274.50. To match the cameras are two 
handsomely designed sound projectors, only 6!4 inches 
deep and 10 inches high, styled to fit your bookshelf. 
These go for $219.50 (model 235) and $279.50 (model 
245, with record and sound-on-sound capability). 


PULL-DOWN CLAW 


FILM-PULL-DOWN 
MOTOR 
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LOOP-SENSING SWITCH САРЅТАМ MOTOR 


© 1973 Lorillard 


Get hold of 
honest taste. 


Have an 


Old Gold. 


Warning: The Surgeon General Has Determined | РИТИ À | 
That Cigarette Smoking Is Dangerous to Your Health. ч шаша Gift Stars 20 mg. “tar,” 1.3 mg. nicotine — 
| ( ‹ upons, too. av. per cigarette, ЕТС Report Feb. 73. 
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ELECTRIC CONTROL 


The first aid kit's by 
Goh эси „Цой mien: Perfect for your 
car, home. place of work! sa $3.95 value; 

And the SUPER SWITCH control? It's GE's new 
mercury switch. Completely silent. With standard 
or lighted handles. for single or two-switch circuits. Easy to install. 

; And so durable, GE will mail you a free replacement if any SUPER SWITCH 
fails for any reason. in normal home use, within 50 years. 

To get that 53.95 JAJ first aid kit for only 52, send the front of one 
SUPER SWITCH package — and your S2 check or money order (no stamps), 
payable to General Electric Super Switch — to GENERAL ELECTRIC, 

P.O. BOX 6333, CHICAGO, ILL. 60677. 


Please allow 4-6 weeks for delivery. ' 
GENERAL QA ELECTRIC 


Offer ends June 30, 1974. 


The Seiberling Four Seasons, 
the original asymmetric snow a] 
tire. Powers through snow, Ag 
hugs slippery surfaces. Yet $€ 
runs like a whisper on dry _ = 
pavement. As good a tire. £W 
in summer as in winter. 
Drive in to your Seiberling 
dealer now, and drive 
out on a better road. 
Call toll-free for your 
nearest Seiberling deal- 
er: 800-447-4700. (1111- 
nois residents call 
800-322-4400.) 


NFL HAT $1.99 

For a limited time, your 
Seiberling dealer is of- 
fering an official NFL 
Action Hat—a washable, 
warm acrylic knit stock- Agel n 
ee ing cap. Official А54 
team colors and & E 
team insignias. - 
f Only $1.99. | 


E Seiberling. The Better Road. 
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Knife-edge spurs and chisels form 
Electrichisel's cutting team. Setscrew- 
adjusted ring controls depth of cut. 


Now —Dadoes 
and Rabbets 
with Your 
Electric Drill 


If you want to upgrade your join- 
ery a step or two from simple butts, 
but lack the power tools to do it the 
easy way—or the chisel skills to do 
it the hard way—try Stanley's new 
Electrichisel. It chucks in your elec- 
tric drill to cut dadoes, rabbets, mor- 
tises. Two sizes—l5" and 34"— make 
cuts just the right width for plywood 
and nominal 1" lumber. Multiple 
passes will give you even wider cuts. 


About $5-$6.—A. J. Hand 


T oa 


Dado is started with tool held at 45- 
degree angle. Hardwood strip clamped to 
the work assures a straight cut. 


Cut is finished with tool held vertical- 
ly. This 144"-by-14” dado across a pine 1- 
by-12 took PS Shop Editor six minutes. 


ЛЕ YOU HATE 
SHOVELING SNOW 
FOR HOURS... 


HERE'S HOW T 
HATEITFOR | 
ONLY MINUTES! 


The Ariens Sno-Thro! When winter's at its 
worst, this rugged, powerful SNO-THRO will 
muscle its way through the heaviest snowfalls 
and knee-deep drifts with ease. Frankly, it 
makes snow removal almost fun. 


Easy to maneuver, the Ariens 
Sno-Thro has four speeds 
wm ci forward and reverse. Cuts 

Wee / a clean swath with its 
zz <c, two-stage, self propelled 
=) ER Sas action. The 240° swing 
Ws around discharge chute 
throws the snow up to thirty 
feet. Waist high, finger-tip 
controls ensure quick response. Available in 
4 HP, 5 HP, two 6 HP and two 8 HP models with 
auger widths from 20" to 32" to suit 
your needs. 


Why not join the thousands of discriminating 
owners who have made Ariens the industry's 
biggest seller. Check the Yellow Pages for 
your nearest Ariens dealer. 


АСОТ ABOVE THE REST! 


Ariens Company 807 West Ryan Street Brillion, Wisconsin 54110 


Phone 1 (414) 


756-2141 


Wa. 
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Model 120, Solid 34" Cherry 
74"x1634,"x10"" 


MODEL 120 IN SOLID 3/4 INCH CHERRY 


SALE 


REGULARLY 


PRICED pen 


Finished Model 120 in cherry shown 


All pieces pre-cut and pre-sanded at the factory. Breakfront swan 
neck crown and finial, waist and dial doors, dial frame and 
sculptured base-front factory assembled by skilled cabinetmak- 
ers. Complete hardware and assembly instructions furnished. 
Each piece may be re-ordered separately. No woodworking ex- 
perience necessary. 


OW A FIRST FROM EMPERO 


Since colonial days cabinetmakers and woodworkers have chosen 
cherry for its distinctive natural color and beautiful, close grain. 
Now you can share in this American heritage of craftsmanship. 
Emperor's stately Model 120 (America's most popular grand- 
father clock) is now available in lustrous cherry. The rich look 
and resonant quality of this fine hardwood enhances the desir- 
ability of this elegant timepiece. Build it yourself, and enjoy that 
rare feeling of self-accomplishment that comes from one’s own 
workmanship. The Model 120 Do-It-Yourself Case Kit is easy 
to assemble, and contains everything you need except the move- 
ment (ordered separately from Emperor). 


You save on this beautiful cherry grandfather clock because you 
build it yourself. And you save even more now, because the Mo- 
del 120 solid cherry case kit is sale priced at just $89.50. Save 
$40.00 from the regular price of $129.50. Install the movement 
and save hundreds from the price of comparable grandfather 
clocks retailing up to $600. There is no better reason to order 
this beautiful clock now, adding "the final touch of elegance" 
to your home, while creating an heirloom for generations to come. 


-HRISTMAS— Emperor Grandfath- 

rn in original shipping сг er Clocks are a pleasure to give... 
оп within thirty days for com. a joy to receive. By ordering now, 
lete refund. No questions, no your kit will arrive in time to 
excuses. build for yuletide enjoyment. 


OFFER GOOD THROUGH DEC. 31, 1973 - 


EMPEROR MOVEMENT 
FOR MODEL 120 


WEIGHT-DRIVEN—EIGHT-DAY—WESTMINISTER CHIMES 


Emperor's 100-M grandfather clock movement is produced in West 
Germany by proud clocksmiths who, for over a century, have been 
manufacturing the world’s finest movements. 

. Embossed overlays surround the solid brass dial. The face has a 
high, permanent polish and serpentine hands. In the arch above the 
dial is a shaped aluminum world with the words "Tempus Fugit" 
(Time Flies) inscribed in black enamel. Or, if you prefer, the classic 
moving moon with lunar calendar. 

The completely weight-driven movement strikes the famous, melodi- 
ous Westminister chimes on four musically-tuned rods; four notes 
on the quarter-hour, eight on the half-hour, twelve on the three- 
quarter hour, and sixteen on the hour. The hour is struck on four 
additional tuned rods. The Emperor movement includes weights, 
solid brass weight shells, brass bob, pendulum and chimes. АІ! 
plates are solid brass, and pinions are hardened steel. Installation 
and adjustment of the movement is simple, following the step-by- 


100-M Movement step instructions. 100-M Movement | 
with Tempus Fugit ! | with Moving Moon 
Dial ONE YEAR UNCONDITIONAL GUARANTEE Dial 
$89.50 $99. 50- 


MERRY CHERRY AT CHRISTMAS SAVINGS! 


ORDER NOW!... DIRECT WITH THIS FORM! 
OFFER GOOD THROUGH DEC. 31, 1973 


CLOCKS, KITS, MOVEMENTS SHIPPED 2 TO 3 WEEKS, SHIPPING CHARGES COLLECT 


WORLD'S LARGEST MANUFACTURER OF GRANDFATHER CLOCKS 
Please Check: 


TO: EMPEROR CLOCK COMPANY, Dept 55 New Customer О 
Етрегог Industrial Park, Fairhope, Alabama 36532 Previous Customer [] 


QUANTITY DESCRIPTION | WEIGHT | REG. PRICE EXTENSION 
Model 120-K Do-It-Yourself Case | pen 


Kit, Cherry, w/o movement | $129.50 $89.50 


Model 100-M movement complete 
with moving moon dial, Westminster 
Chimes for Model 120 32 | $399.50 | 


| Model 100-M movement complete | ШН 
with Tempus Fugit dial, West- 
minster Chimes for Model 120 $89.50 


We accept personal checks. TOTAL $ 
ENCLOSED: ( ) CHECK ( ) MONEY ORDER $ —— — Alabama Residents 


CHARGE TO MY ( ) BANKAMERICARD ( ) MASTER CHARGE ONLY Add 4% $ 
| GRAND TOTAL $ 


Card number Expiration date 


Please send FREE color brochure on 
complete Emperor line [] 


VISIT OUR FACTORY SHOWROOMS MON. - FRI., 8 AM to 5 PM, EMPEROR INDUSTRIAL PARK, FAIRHOPE, ALA. 


Tape recorder is hooked up to microphone by PS Associate 
Editor Ray Hill (left), who drove snowmobiles in tests. Prof. 
who conducted tests, adjusts recorder. 


SNOWMOBILE 


A. R. Howell, 


Harley-Davidson Y-440 

John Deere JDX8 

Suzuki Yukon 400 WT 
Yamaha SL433 F 


Evinrude 
` Johnson 

Scorpion 
. Sno-Jet 


 Sno-Jet 


JX650 


Whisper Jet _ 


Massey-Ferguson Ski Whiz 440 WT 


Mercury 440 MAX 


Mercury 


440 Interceptor 
Elan SS 320 
T'NT 440 

RTX 447 


^ RTW 300 
Grand Sport 
Cheetah 440 


Skiroule 
Moto Ski 
Arctic Cat 
ора 


| Raider - 
Raider 


TT 
Double Eagle 


Results 


NOISE 


... PS puts a bug 
in the driver's ear 


PS listens to snowmobiles 
with a new technique 

and finds them noisier 
when you're on top 


By HERBERT SHULDINER 


Hi ow noisy is a snowmobile? It de- 
pends on where you're standing— 
or sitting. Manufacturers can tell 
you what the noise level of their ma- 
chines is from 50 feet away. That's 
the distance at which snowmobile 
noise is measured to meet require- 
ments of various states that noise 
emissions be no higher than 82 dBA. 

But what’s the noise level you 
must cope with when you're driving 
one? 

Thats what POPULAR SCIENCE 
wanted to know. So, recently, we 
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asked the Industrial Research In- 
stitute of the University of Windsor, 
Canada, to test a sampling of 1974 
prototypes for “driver’s ear" noise 
levels. Prof. A. R. Howell used a 
new “ear bug," developed by the Na- 
tional Research Council of Cana- 
da, to make the tests. 

The “ear bug" is a tiny micro- 
phone that is taped to a driver's 
head so that it nests in the concha 
of his ear—in this case Associate 
Editor Ray Hill's ear. 

Hill drove 22 models (listed in 
the chart above) at three throttle 
settings—full speed, cruise, and 
slow cruise. The noise he heard was 
recorded on a cassette recorder he 
wore, and then analyzed in the noise 
laboratories of the Institute. The re- 
sults are shown in the chart. 

How to cut noise. What is most 
apparent is that you can cut snow- 
mobile noise significantly on most 
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are shown above. All machines meet 1974 82-dBA require- 
ment from 50 feet away. But even the quietest snowmobile is 
twice as noisy at the driver's ear. 


machines by throttling back to cruis- 
ing speed—rather than racing flat 
out. 

Are the noise levels we recorded 
harmful? We posed that question to 
A. J. Brammer, one of the scientists 
who perfected the ear bug. His re- 
ply: There hasn't been enough re- 
search to gauge the effects of snow- 
mobile noise on the people who 
drive them. But the Walsh-Healey 
Act, which sets industrial noise lim- 
its in U.S. factories, says workers 
may not be exposed to more than 
115 dBA for over 15 minutes a day. 
A half-hour per day is the limit for 
noise levels of 110 dBA, and an hour 
for 105 dBA. 

Noise effects add up. You can 
certainly exceed these limits when 
driving a snowmobile for extended 
periods. And Brammer points out 
that snowmobilers who work in noisy 
places can receive more harm than 
those who work in relatively quiet 
spots. That’s because noise effects 
are cumulative. So if you work in a 
factory or some other noisy spot, be 
warned. 

Surprisingly, you can’t really cut 
snowmobile noise by wearing a safe- 
ty helmet. Tests by the Canadian 
National Research Council, says 
Brammer, show that helmets have 
no effect on noise. It takes ear plugs 
or muffs to give you adequate рго- 
tection for your hearing. 


PS: Nhats Nena... 


Popular 


Science 


MONTHLY 


Keeping You Posted from Behind the Scenes 


This month's cover showing Spectronic Corp.'s Energy conservation gaining momentum 


electronic Moneyscanner and a $10 bill is the 
result of three clicks of the camera shutter. Or- 
lando Guerra took the photo of the machine, and 
A. J. Hand snapped two pictures, a real and 
phony (left half) ten. All three were assembled 
in the lab. To conform to Federal law, the bill 
is reproduced іп black-and-white, one-and-a- 
half times normal size. It’s illegal to reproduce 
money actual size or using accurate colors. 

Reporter Doug Garr, who wrote the story, 
says the hardest part was tracking down a “real” 
phony bill for the picture. “I called the Secret 
Service,” he said, “and asked to borrow a phony. 
They said, ‘Sorry, we can’t let any out—even to 
a magazine.’ So I tried to swing a loan from one 
of my sources. He turned me down, too. Finally, 
I talked him into letting us photograph a counter- 
feit in his office. 

“Later, I called the Secret Service again to 
ask what regulations we had to follow in illus- 
trating a phony. I spoke to the same agent. He 
sounded somewhat annoyed, probably because 
there’s no law about reproducing phony cur- 
rency. Finally, he said, ‘I guess the same rules 
apply.’ So we treated the counterfeit half just 
like the real.” 

Garr also had trouble gathering information 
for his article. “Nobody wanted to talk very 
much,” he said. “Cooper was afraid counterfeiters 
would find out how his machine works, and the 
Federal agents were worried that the counter- 
feiters would learn too much about real money. 

"A few sources were eager to talk and told me 
everything they knew. But when I checked out 
the facts, they turned out to be wrong.” 

Nevertheless, Garr did manage to dig out 
some interesting information. His report begins 
on page 78. 


Geothermal heats up 


During the course of research for my article 
on geothermal power [“Но{ New Prospects 
From the Earth," PS, Aug. '72], I visited a drill- 
ing site in the desert outside Yuma, Arizona, 
designated the East Mesa Anomaly. The hole 
that was being poked in the Earth at that time 
has turned out to be an important well. Aerojet 
General Corporation’s Envirogenics Systems Com- 
pany, under contract from the U. S. Department 
of Interior’s Office of Saline Water and its Bu- 
reau of Reclamation, reports that the first sig- 
nificant amounts of pure water ever distilled 
from geothermal brine have been produced at 
that well. The first run produced 7000 gallons. 
Now regular production will begin experimentally. 

One of the big promises of the geothermal 
field in the Imperial Valley is that the hot, salty 
water can be brought to the surface, and much 
of it flashed into steam. The steam can be used 
to drive a turbine and generate electricity, then 
condensed and used as pure water. The remain- 
ing brine is reinjected into the ground to prevent 
eventual subsidence of the area. Thus the de- 
posit of salt water that underlies vast areas of 
southern California can become a double-barreled 


While it’s clear that we will have to develop 
all possible new sources of energy to keep up 
with the growing need in coming years, it’s just 
as clear that we also have to be a lot more careful 
in our use of energy than we have been in the 
past. That message seems to be beginning to 
get through. Some examples: 

® Montgomery Ward has launched a promo- 
tional campaign to promote efficient appliances. 
The company has put special tags on particu- 
larly efficient air conditioners and is pushing the 
use of microwave ovens, pointing out that they 
use only one-fourth the normal amount of energy 
to cook a given amount of food. 

€ Magnavox is pointing out that 100-percent 
solid-state TV chassis use 15 percent less elec- 
tricity than hybrid sets. 

© And I even saw a TV commercial recently 
in which one firm claims that its refrigerator 
uses less electricity than competing makes. 

Obviously these companies want to sell their 
equipment. They must think somebody out there 
is going to be impressed by the energy-conserva- 
tion argument. That's a good sign. 


Is there a Ford CVCC in your future? 


The Honda CVCC stratified-charge automobile 
engine that was the subject of our April cover 
has been receiving a tremendous amount of pub- 
licity because Honda claims it can meet most of 
the tough Federal pollution standards (with the 
possible exception of the oxides of nitrogen stan- 
dards). And it does so by improving combustion 
rather than with costly catalytic converters that 
try to solve the problem after the mess has been 
made. Latest news is that Ford has purchased 
nonexclusive world-wide rights to develop, build, 
and sell the Honda engine. That doesn't mean 
Ford is going into production; the big auto maker 
simply wants to be in a position to run if the wind 
seems to blow from that direction. Both General 
Motors and Chrysler are also talking to Honda. 


More on the turbine 


Last month's cover story concerned the new 
gas turbine car Chrysler is building in coopera- 
tion with the Environmental Protection Agency. 
Automotive editors Norbye and Dunne were very 
favorably impressed by the work done so far 
and wrote that the turbine has about as good a 
chance as anything now in sight of being the 
winner in the low-emission-engine sweepstakes. 

Interest is certainly growing. EPA has now 
announced that NASA, which was already doing 
some work on the internal aerodynamics and 
other aspects of the turbine engine, is now being 
put to work on a three-year project to develop 
turbine technology and actually demonstrate a 
turbine-powered car that meets or betters the 
1976 Federal emission standards, delivers good 
fuel economy, and performs well. 
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resource, yielding both electric power and water. 


Counterfeit Money Detectors: 


B. Cooper slips a $10 bill into a transparent carrier, 
places it under two hold-down clips with Alexander 
Hamilton face up, and flips a switch on the machine. 
The bill oscillates under a scan head. Simultaneously, 
theres a sound—almost like a ‘“boioioioinng’’—and 
the needle on the meter jumps into the plus zone. 

"It's genuine," says Cooper. 

I'm watching a demonstration of an electronic coun- 
terfeit-money detecting machine, a $450 metal box that 
looks as ordinary as a battery tester. It 15 simple on 
the outside; a couple of indicator lights, a switch, a 
button, and a display gauge. But inside resides a 
sophisticated machine. It can tell, with a high degree 
of reliability, the difference between real and bogus 
Federal Reserve notes of any denomination up to $100 
bills and as old as 1934. 

Big deal. So the box says his $10 bill is real. I don't 
need a machine to teli me that. I want to see this 
thing tell me a phony is a real phony. 

Cooper senses my disappointment. But there’s noth- 
ing he can do. He couldn’t show how the machine de- 
tects a counterfeit note because the Secret Service won't 
let him keep any bogus currency around. 

To make up, he shows another trick. He takes out 
another $10 bill with “contesado” (Spanish for coun- 
terfeit) stamped on the front. He puts it in the ma- 
chine. The needle jumps, and the machine boings. 
The note is genuine. Genuine? Because it was old and 
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Do They 
Really Work? 


Bogus bills are 
proliferating — production 
was up 18 percent last 
year. But a new electronic 
detector may help cut 
that number 


By DOUG GARR 


Spectronics’ Moneyscanner 1250 
checks a suspect bill for authenticity. 
Negative meter and sonic response 
indicate a counterfeit. Positive re- 
sponse requires another test (“prove” 
scan). Yellow zone is questionable. 


worn, it had fooled a foreign teller. I believe the 
machine, not the teller. We examined the bill under a 
magnifying glass, and I saw the tiny red and blue 
silk fibers woven into the paper that are characteristic 
of real money. 

Bill Cooper is a tall, slightly graying businessman 
and sometime inventor. He is president of Spectronics 
Corp., a Long Island, N.Y.-based firm that makes bank 
equipment in addition to counterfeit-money detectors. 

Not everyone is as enthusiastic as he is about the 
machine—called the Moneyscanner 1250—featured on 
this month's cover. The U.S. Secret Service tests coun- 
terfeit-money detectors (and they probably tested Coop- 
ers), but their official position has been steadfastly 
pessimistic. “We do not endorse or recommend the 
use of counterfeit-note detectors," says an agent. “To 
date, a detector that is 100-percent accurate has not 
come to our attention." 

Machine vs. the experts. True, it's not perfect. 
Even Cooper admits his electronic scanner isn't fool- 
proof, even though it's never been beaten. But is the 
machine as good as the world's best money-handlers— 
cashiers, bank tellers, Federal Reserve Bank counters? 

I talked with more than 15 leading counterfeiting 
and currency authorities to find out. After careful 
investigation, I learned it's more accurate than many 
tellers, but not as good as others. At the New York 
Federal Reserve Bank, where over $50 million in cash 
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Marking up $1 bill to a ten is crude 
form of counterfeiting, but it often works. 
Markups feel thicker on ends, for the 
numerals are pasted on. 


‘Lounterfeits are examined under ultra- 
wiolet scanner by Off-Track Betting Corp.'s 
oteve Vorillas (left) and author. 


$10 bill (which appears on cover) con- 
trasts phony left half and genuine right 
half. Inferior printing at left is revealed 
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The need for automated detectors is obvious. Dur- Lab technician prepares large copy of counterfeit for емі. 
ing 1972, the Secret Service confiscated some %21.1 dence in Federal Court. Phonies are carefully analyzed. 


1 
г million in bogus currency—a record. Luckily, 83 per- 
)cent was Seer before circulation, and only 54.5 
{ million is listed as "losses to the public.” There's no 
r way of telling Как much gets passed undetected, since 
» counterfeiters don’t’ publish annual reports. Says one 
: source: “I think the Secret Service figures are only the 
tip of the iceberg.” 
Continued 
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How the Feds make our money hard to copy 


There are illegal and cheap copies 
of everything, and our money is no 
different. Michael Plant of the Bureau 
of Engraving and Printing sums up 
their philosophy оп counterfeiting: 
"We know it's not impossible to dup- 
licate our currency. We just try to 
make it as difficult as possible." 

To find out just how hard it is to 
copy the real stuff, | toured the Bu- 
reau's money-making plant in Washing- 
ton, D.C. As you might expect, Uncle 
Sam's operation is far more elaborate 
than the average printer's. 

After | was cleared through se- 
curity, my guide took me to the print- 
ing room. Steam jets around the room 
control humidity so the ink can dry 
properly. Four huge printing presses 
rumbled. They were printing $1 's that 
day. As | climbed on the scaffold of 
the presses, | heard the incredible 
statistics: 7000 sheets per hour at 32 
bills per sheet. The presses roll 24 


hours. That's 672,000 bills per day 
from one press. The money goes 
through the presses three times—once 
each for the front and back, and a 
third time, called ‘‘overprinting,’’ for 
serial numbers and the Treasury Dept. 
seal (the light green ink on the face). 

"Want to see the pilates?” 
asked the supervisor. Yessirree. Final- 
ly, | got to touch the plates that made 
Hollywood history for getting into the 
wrong hands. Each plate has 32 re- 
verse cuts of bills. That's where the 
Bureau takes the trouble for printing 
excellence. The lines are etched deep- 
ly to hold more ink where there are 
dark spots, and shallow for light 
spots. The incised process-called in- 
taglio—gives fine, closely detailed re- 
sults (depth, or a 3-0 look," as the 
Bureau likes to say). It is hard to 
copy sharply with the average print- 
er's offset press. 

New engravings are continually 


being made. Making a bill requires 
meticulous detail and lots of time, so 
several engravers work on different 
sections. One may do the portrait, 
another the lettering, etc. A geomet- 
ric lathe spins the fine spirals on the 
borders. 

When each section is okayed, it 
goes to the siderographers for assem- 
bly. The original engravings are ac- 
tual-size reverse image. The sidero- 
grapher transfers the original to a roll 
cylinder (image now positive) with a 
special press. The cylinder transfers 
the bill's image to the plates 32 times, 
one at a time in a four-by-eight matrix. 
The plates have a reverse image, and 
of course, the final printing is posi- 
tive, 

Dozens of checkers examine the 
sheets for errors. Finally, stacks of 
individual notes are cut out and 
packed in bundles. Now they're ready 
to be sent to Federal Reserve banks. 


'The reason figures are up is simple: More and more 
counterfeiters think they can do as good a job as 
Uncle Sam. Offset printing and high-speed presses 
allow printers to turn out reasonably good imitations: 
certainly good enough to pass at the supermarket, 
probably good enough to pass at the racetrack, and 
sometimes good enough to get by a bank teller. 

Quality of the bogus notes varies greatly from mis- 
erable (“like they were printed on toilet paper," says 
one source) to excellent. I saw one phony at the 
Bureau of Engraving and Printing that was printed 
with the same intaglio process the government uses. 
The bill looked perfect. The Bureau technician said 
it was one of the best he’d ever seen. But the paper 
was a dead giveaway. It contained traces of what 
Bureau lab experts call “optical brighteners"—organic 
white dyes used to make paper look whiter. 

And these brighteners (Cooper calls the stuff “opti- 
cal bleach”) are where mechanical counterfeit detec- 
tion began in the mid-1960's. 

Government stock is an expensive blend of rag bond, 
79-percent cotton, and 25-percent linen. It doesn't have 
any wood pulp, the heart of most ordinary paper, and 
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it doesn't have any brighteners. Currency paper is 
really a sort of off-white. Only Crane and Co. of Dal- 
ton, Mass., is authorized to make the paper for Federal 
Reserve Notes. (It is illegal to make even the paper 
our money is printed on.) 

Telltale glow. After checking thousands of phonies 
in 1965, Bill Cooper discovered that many counter- 
feits glowed a peculiar blue-white (the brighteners) 
under properly filtered ultraviolet light. This glow— . 
something like the white glow in a Day-Glo poster 
under black light—led to the development of the first 
generation of detectors: ultraviolet (UV) scanners. 
They basically allow the user to view currency under 
UV light between 3200—4000 angstroms. Since real 
money doesn't glow, bills that do are bogus. 

Simple. Until Bill Cooper accidentally left a gen- 
uine $5 bill in his shirt pocket. His wife washed it 
with the rest of the laundry. Curiously, he shoved it 
under a scanner. It glowed. Brightness picked up from 
the detergent made it look like a phony. 

So UV isn't entirely reliable. Accidentally wash your 
money, and someone with a scanner may accuse you 
of trying to pass a phony. But there's a more funda- 
mental problem: Some counterfeit bills don't glow. 

Cooper says that “many to most" of the counterfeits 
will exhibit chromamorphic response—they’ll glow un- 
der ultraviolet light. 

Everyone has his own guess when it comes to the 
actual figures. L. B. Tucker, technical director of 
Crane and Co., says a “good share" of the bogus con- 
tain this whitening agent. Steven Vorillas, assistant 
director of security at New York City’s Off-Track Bet- 
ting Corp. (which uses Spectronics equipment), says 
“only a few” phonies show up under UV scanners. 
One executive at First National City, the world’s sec- 
ond largest bank, contends about “half the notes 
won't be detected” under UV scan. 

Further, counterfeiters now may be able to get paper 
made without brighteners. "There's good paper, rag 
stock that doesn't glow, coming in from Cuba," one 
source who didn't want to be identified told me. 

So UV detectors are helpful and are now widely 
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Picking 


Gallon 


Small cars burn less 
gas, but perhaps you 
need a big car and 

still want the best 
possible fuel economy. 
We'll tell you how to 
order the right power- 
train combination 


By JAN P. NORBYE 
PS Automotive Editor 


and JIM DUNNE 
PS Detroit Editor 


1; youre planning to buy а 
‘74 car, you're sure to be in- 
terested in how many miles 
per gallon of gas it will give 
you. Although purchase price 
may be the most important 
factor to you—which is why 
we're giving you a table of 
the "74 models arranged ac- 
cording to base price (not in- 
cluding transportation charges, 
state and local taxes)—your 
second consideration may well 
be gas mileage. 

The fuel shortage is a fact 
of life. Gasoline-refinery ca- 
pacity is short, and will prob- 
ably continue to be for at least 
three years. (It will take that 
long to build new refineries, 
and before oil can start flow- 
ing from Alaska.) Shale oil 
is too costly. Fuel from coal 
is many years away from your 
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gas station. And our increas- 
ing dependence on overseas 
sources for crude oil makes 
the supply situation uncertain. 
The only thing you can be 
sure of is that prices will go 
up. Dollar-a-gallon gas may 
be tomorrow's reality. 

All of that means that if 
you're planning to buy a '74 
car, you'll want to pay close 
attention to the number of 
miles per gallon the car you 
choose will deliver. If it's too 
low, look for another car. Most 
Americans are doing that al- 
ready. That's why you see 
small-car sales rising fast, and 
big-car sales dropping. Prices 
for small used cars have gone 
way up, while big used cars 
are harder to sell. 


Reading the tables 

We have listed a miles-per- 
gallon figure for each make 
and model, and all power- 
train combinations (except 
those sold in California only, 
where a lower NO, emission 
standard will be in force in 
1974). The mpg figures are 
based on results obtained in 
our own tests, and on test 
results published by the 
U.S. Environmental Protection 
Agency. The EPA has three 
test cycles (urban, highway, 
and country road), while we 
test at a constant speed (45 
mph) but with variable throt- 
tle opening (due to gradients 
and curves). 

Figures have been extrapo- 
lated from available test data 
for models and power trains 
not tested by EPA or PS. The 
figures in our table represent 
the gasoline mileage the aver- 
age user is most likely to get 
in all-around driving. A par- 
ticularly careful driver can 
probably do a little better, and 
you can certainly do much 
worse by lead-footed driving. 

Many oil companies have 
issued pious appeals to mo- 
torists to slow down to save 
gas, and several state legisla- 
tures are debating a lowering 
of the speed limits. It’s true 
that you can add four mpg 
by maintaining a steady 60 
mph rather than 70 mph with 
a V8-powered intermediate--a 
jump from 16 to 20 mpg. But 
it’s the car that really makes 
the difference. With a four- 
cylinder subcompact you can 
cruise at 70 mph and still get 
26 mpg! 

As our tables show, mileage 


Which car? Wh ich engine? What miles-per-gallon? 
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va | 400 [190 | 11.0 f Mustang СНЕ 4 == 

| 94 f Maverick | Newport — — | [ 95 | 
Firebird — — [ va — | 455 — [250 9.0 — ]- waveric Newport СШ 
| Firebird [ув | 290 Maverick Newport | 90 | 
[le Mans |6 | [100 | 14.6 @ Torino New Yorker RC 
| 125 Ш Torino New Yorker E= 

[Le Mans | ve" | [170 | 113 f Torino [Imperial — — B | 
50 |200 | 113 j Torino Cnn eade 

[Le Mans | v8 | |175 | 10.0 § Ford Lo _ 

[190 Ford - 

оза r— Gremin 

[Le Mans | V8 e 9.4 f Thunderbird Д Hornet — — 

UE -- E _MERCUR' g orme: а 

[Le Mans — [| VB | 455 

400 2007 

400 [225 | 

| Grand Prix | v8 | 455 [215 

455 | 

|Grand Prix — | V8 | 455 [290 Cougar Кылыш 

| Pontiac [V8 | 350 [155 Montego V8 302 136 13.2 f Javelin | 

V8* | 350 Montego V8 35] 155 116 Ẹ Javelin | 

| Pontiac Î V8 400 [200 Montego V8 351 244 98 | 

Pontiac — — | va —| 450—225] Montego . V8 400 168 9.6 

| Pontiac Тув | 455 [215] Montego V8 460 202 

[Pontiac | v8 | 455 [250] | N8 — 4 

| Omega — |6 | 250 [1 

omega — [Уй ]-350— | 

"Guias —— lS Le | mbassad 

Cutlass — | V8 e 

455 |2 ‘Valiant Ambassador 

Delta 88 | 350 Valiant 

| Delta 88 | V8 | 455 Valiant — — * 2-bbl. dual exhaust 

Deita 88 | v8 | 455 [250 | Valiant — — | 170 1 ** 4-bbl. single exhaust 

Heads — ]-va—-ass- enn 3 Barracuda 5 13. † — stage | 

| Toronado =| V8 . 250 Barracuda 8 360 170 108 a 

gains for light cars with small en- now standard on all full-size cars, omy axle options are available for 
gines are even greater in the EPA апа there's no manual-shift option. most cars—and they will stretch your 

and PS test-driving cycles than at On smaller cars, you can save 5- mpg. 

steady speeds. Our advice is to look 10 percent fuel by ordering manual Economy axles have lower numeri- 


first for the car that has proved its transmission. Many people do. Vega cal ratios: For instance, a car with 
fuel efficiency, and then develop driv- buyers, for instance, surprised Chev- а 2.93:1 standard axle ratio may be 
ing methods that improve mileage  rolet by ordering more manual than available with a 2.76:1 economy axle 


further. automatic transmissions (about 60 (against a 3.36:1 “performance” 
percent took standard three-speed or axle). Shun equipment with the term 

Manual vs. automatic optional four-speed floorshifts). “регѓогтапсе.” That means the саг 
The tables assume that all cars The mpg ratings in our tables are is geared for acceleration, not for 


have automatic transmissions (about based on cars equipped with the steady highway speeds. Tests have 
90 percent of all cars on U.S. roads standard axle ratio for each power- proved that a 10-percent change in 
are so equipped). Automatics are train combination. Note that econ- axle ratio—up or down—will result 
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Fuel consumption depends more on car size and weight than on engine 


in a loss or gain of 0.6 mpg at a 
steady 70 mph in an intermediate 
with automatic transmission. 

Your tires have a great effect on 
fuel mileage. We recommend radials. 
They run with lower friction losses, 
and give five to 10 percent better 
fuel economy, depending on condi- 
tions. That can mean a gain of 0.4 
mpg at a steady 70 mph—more in 
urban and country-road test cycles. 


Pounds and horsepower 

Tests have proved that fuel con- 
sumption depends mainly on vehicle 
weight and frontal area rather than 
on engine size. Since all U.S. cars 
have almost the same aerodynamic 
drag coefficient (about 0.45), total 
air drag depends mainly on car size. 
Ten-percent increase in frontal area 
corresponds roughly to a 10-percent 
increase in drag. 

That’s enough to lower your gas 
mileage by 0.7 mpg at 70 mph (in- 
termediate car with automatic trans- 
mission). And a 10-percent increase 
in weight will cause a drop of 04 
mpg at 70 mph in an intermediate 
car with automatic transmission. In 
comparison, a 10-percent increase in 
engine displacement will lead only to 
a 0.2-mpg loss in fuel mileage. 

These examples make it clear that 
you can’t expect to improve your gas 
mileage much by ordering a smaller 
engine in a big car, but you can 
come out even by ordering a larger 
engine in a smaller car. 


You need the room? 

We realize that small cars aren’t 
for everybody. If you need a car 
with a lot of interior room for pas- 
sengers and/or luggage, pick a model 
that wastes no space on styling. Wag- 
ons and four-door sedans usually 
have good space utilization. Two- 
door sedans and coupes are less prac- 
tical, and the sports/specialty cars 
sacrifice a lot of room to style. 

If your job keeps you on the road, 
alone, with a couple of suitcases and 
sample bags, you can find space for 
your needs in a subcompact. If you 
frequently use the same car for trips 
with the family, you may have to 
go up to a compact. But if you take 
only one trip a year with the whole 
family, you might consider owning a 
subcompact and renting a big car 
for the vacation. Chances are you'll 
save money that way, as well as 
using less gas the other 48 or 49 
weeks of the year. 

If you habitually carry several pas- 
sengers but little or no luggage, con- 
sider a compact over an intermediate. 
If your car is used mainly for carry- 
ing goods rather than people, but 
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doubles as the family car, then you 
should look at station wagons. Un- 
fortunately, the Big Three offer noth- 
ing in wagons between the very large 
intermediates and the very small 
subcompacts. 

The only compact station wagon 
built in this country is the AMC 
Hornet Sportabout. We give it our 
highest recommendation, and look 
for Ford to offer Maverick/Comet 
wagons soon, just as we would like 
to see a Nova/Ventura wagon 
from GM and Valiant/Dart wagons 
from Chrysler. The need for small 
wagons is overwhelming (and the 
imports are filling it). 

Wagons are taking a larger share 
of the whole market, and it’s no 
fluke that the Pinto wagon is on its 
way to becoming the nation’s best- 
selling station wagon—the place held 
by the big Ford wagons (Ranch wag- 
on, Country Sedan, and Country 
Squire) for a good many years. But 
demand for the big wagons is on 
the wane, and the intermediate wag- 
on, which is very close to full size 
in overall and interior dimensions, 
is not a satisfactory alternative. 


Small sports cars 

Personal taste and driving enjoy- 
ment have a lot to do with your 
choice of car. That’s why we believe 
there will be a future for the sports/ 
specialty cars—but perhaps only at 
the low end of the price scale. The 
Mustang II is the very epitome of 
today’s trend. It’s light and compact, 
and has no engine option with more 
than six cylinders. It’s 400 pounds 
lighter than the ’73 model and gives 
20 percent more miles per gallon. 

Public interest in small cars start- 
ed and set a trend long before the 
fuel shortage became a reality. Many 
buyers were attracied by lower prices. 
But small-car buyers soon found that 
their cars had a number of advan- 
tages, such as greater ease of park- 
ing, higher evasive ability in a traffic 
emergency, and easier repairability 
(due to greater simplicity of con- 
struction, absence of power-assist op- 
tions, etc.). Small cars (including 
compacts, sporty compacts, subcom- 
pacts, and imports) now account for 
39.6 percent of the total U.S. mar- 
ket. In 1965 it was only 14.5 percent. 


What about options? 

Remember that many of them con- 
sume power. A significant amount 
of fuel is used in operating an air- 
conditioning compressor. It can steal 
up to eight hp. And it adds 90 
pounds to your car's weight. Every 
pound you add detractis fractionally 
from gasoline economy. Power win- 


dows add 20 pounds; six-way power 
seat, 24 pounds; electric sunroof, 26 
pounds; tape stereo, 21 pounds. And 
so on. 

If you want these items, it seems 
logical to go to a smaller car: for 
instance, from a base-weight 3791- 
pound Malibu four-door to a base- 
weight 3292-pound four-door Nova. 

Cutting down vehicle size also 
saves weight to allow for installation 
of options we recommend regardless 
of their additional weight, since they 
are safety-related—power steering, 
for instance. Our tests have proved 
that power steering can play a sig- 
nificant part in improving a car's 
evasive ability. Nonassisted steering 
tends to be too hard—or too low- 
geared—for fast action. | 

For car owners who carry heavy 
loads or who tow trailers, we also 
recommend automatic level control. 
It gives a balanced ride and keeps 
the headlights aimed on the road— 
not at the stars. 


Handling packages 

Often called heavy-duty suspen- 
sion, cross-country suspension, or 
special suspension, they don’t add 
much weight. They usually consist 
of higher-rate springs, stronger sta- 
bilizer bars, and shock absorbers with 
higher damping capacity. The han- 
dling package speeds up steering re- 
sponse and improves handling pre- 
cision. 

Limited-slip differentials add lit- 
tle or no weight. They have trade 
names like Positraction, Traction- 
Lok, and Sure-Grip. On slippery 
roads, they can make all the differ- 
ence between going and not going— 
and between staying on the road and 
skidding into the ditch. | 

Electric-wire defrosters for the rear 
window are an excellent safety op- 
tion, available on a growing number 
of cars. When the wire-grid type is 
not available, you can get a blower- 
type rear defogger (less effective but 
better than nothing). | 

Last year we included coolant-re- 
covery systems in our recommended 
options. We have now eliminated it, 
since both GM and Chrysler have 
made that feature standard on all 
models. Ford and AMC would do 
well to follow (Ford includes a cool- 
ant-recovery system in some trailer 
packages but does not offer it sepa- 
rately). 

Electronic ignition systems are 
growing in use, and we have a story 
on that elsewhere in this issue. Bump- 
ers are new again this year. But the 
new seat-belt-cum-ignition interlock 
will be the most controversial feature 
of the '74 cars. You'll find both dis- 


displacement and hp 


cussed as well in separate articles. 

Here’s another change that may 
influence your buying decision: Ford 
Motor Co. no longer makes a six 
available in the intermediates, while 
a six is standard in all others. For 
the Torino and Montego, your small- 
est engine is the 302-cubic-inch V8; 
for the Cougar, the 351. 

Ford has also dropped the 429 
V8 (replaced by the 460). And Chev- 
rolet has dropped the 307 V8 (re- 
placed by the 350). 

Oldsmobile is the only maker that 
offers valve rotators (standard in all 
V8s). 'They assure longer engine life 
between overhauls. 

Reclining seats are available on 
all American Motors cars, Ford 
Maverick, and Mercury Comet, and 
are standard on the Pontiac Grand 
Am. As a new aid to driver comfort 
and a weapon against driver fatigue, 
Pontiac is offering adjustable pedals 
on the Catalina, Bonneville, and 
Grand Ville. The pedals are hinged 
on a bracket that moves four inches 
back or forward on a rail. 

The GM ball-joint wear indicator 
has been extended from the full- 
size cars to the intermediates. The 
same goes for the audible warning 
device for excessive disk-brake pad 
wear. 

If resale value is a point in your 
car-buying plans, look for a car that 
retains or increases its popularity. 
That's a sign of owner satisfaction, 
and an indication of quality. Pinto 
and Vega are in the top 10. Cutlass 
has gone from ninth to third most- 
popular car in three years. Nova has 
climbed from eighth to sixth. Vali- 
ant holds in 12th place. 

To recap our advice for picking 
your 1974-model car: 

ө Select the smallest and light- 
est car that meets your needs. 

€ Check power-train combinations 
for candidates on our mpg list, and 
go for the highest number consistent 
with your horsepower requirements. 

€ Consider manual transmission if 
available. 

e Specify radial-ply tires. No mat- 
ter what the extra cost, they'll run 
longer, so your cost per mile will be 
lower. 

e Study the sales literature and 
order forms for optional “economy” 
axle ratios. 

9 Eschew needless power-assist op- 
tions that add weight to the car. 

€ Consider the options on our rec- 
ommended list for higher driving 
safety. 

If you go by these rules, you're 
more likely to keep rolling through 
the fuel shortage without stoppages 
in the next few years. "EH 
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"74 CARS: 


Electronic 
Ignition— 
Stronger 
Sparks, 

Surer 
Starts 


With new systems coming at 
Ford and GM, it won't be long 
before electronic ignition is 
standard in all U.S. cars 


By JAN P. NORBYE 
PS Automotive Editor 


E verybody agrees that the elec- 
tronic ignition system is the coming 
thing. Here's how Detroit stands on 
it now: 

Only Chrysler has standardized it 
across the board, for all domestic 
passenger cars and light-duty trucks. 
Ford and GM have been toying with 
different types of electronic ignition 
since 1965. Ford's latest system is 
now standard on the company's two 
biggest V8s, but GM has not vet 


Oversize distributor for Delco high-energy ignition system 
makes it possible to generate and time extra-strong sparks 
without crossfire or terminal-to-terminal interference. Insulation 


in high-tension circuit got extra attention. 


IGNITION SWITCH 


BALLAST RESISTOR 


ELECTRONIC 
CONTROL UNIT e 


SWITCHING TRANSISTOR 


gone beyond the optional equip- 
ment stage. American Motors has no 
activity on electronic ignition, and 
seems to be awaiting the availability 
of an advanced low-cost system from 
an independent supplier. 

The Chrysler system. It may be 
considered typical of current prac- 
tice; the drawing (above) shows the 
circuitry and individual compo- 
nents. The distributor is wired to 
an electronic control unit on the 
firewall. Inside it is an electronic 
circuit board that interconnects vari- 
ous resistors, capacitors, transistors 
and diodes. 
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ELECTRONIC 
DISTRIBUTOR 


The electronic control unit 
forms two key functions: 

® It senses a signal from the mag- 
netic generator in the distributor and 
uses it to control the switching on 
and off in the low-tension circuit to 
the coil, which generates the spark. 

е It senses and controls the dwell 
angle (the number of degrees of rota- 
tion the breaker points are closed in 
a conventional system). 

The distributor in the electronic 
system has no breaker points, con- 
tact-breaker mounting plate, or rub- 
bing block or condenser. The dis- 
tributor shaft has no cam lobes. 


per- 


Fitted on Buick 455-cubic-inch V8, the Delco high-energy 
ignition distributor looms as large as the alternator. 


It's com- 


pletely unitized, sealed, and pretested for maximum reliability. 
It will be available on all ‘74 Buick V8s. 


: 


. 40 


Motorcraft solid-state ignition 15 
standard on Ford 400- and 460-cu.-in. 
V8s. Points and condenser are replaced 
by permanent-magnet low-voltage gen- 


Instead you find a permanent-magnet 
low-voltage generator. For V8 en- 
gines, the generator consists of an 
armature with eight gear-like teeth 
revolving with the distributor shaft, 
and a permanent magnet with a pole 
piece that is riveted in place to 
provide a preset gap with the arma- 
ture. The armature works as a rotat- 
ing pole piece; the coil as a station- 
ary pickup. When opposite poles 
pass, a small voltage induced in the 
` magnetic generator sends a signal to 
the electronic control unit. The dis- 
tributor base, cap, rotor, vacuum, 
and centrifugal spark-advance mech- 
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Delco high-energy ignition provides 
drastically higher voltage than conven- 
tional breaker-type or other GM electronic 
systems. Extra spark strength is main- 
tained throughout engine's rpm range, 
but curve has linear drop after 2200 rpm. 
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erator, and coil is oil-filled for higher 
dielectric efficiency, to lower risk of 
shorting. Starting voltage reaches 32,000 
at 200 rpm, 26,000 in normal driving. 


anisms are essentially the same as 
in conventional ignition systems. 

The big advantages of electronic 
ignition are higher voltage through- 
out the speed range, which enables 
the ignition system to fire worn, 
fouled, and corroded plugs; faster 
voltage rise rate, which means it 
takes less time to manufacture the 
spark and assures reliable firing at 
high rpm. The system is almost 
maintenance-free and gives longer 
plug life, too. Chrysler specifies 18,- 
000 miles between plug changes. 

GM's Delco system. This new 
high-energy ignition works on the 
same principles, but operates with 
considerably higher voltage. The new 
Delco-Remy coil delivers 50 to 75 
percent more voltage than the coil 
in the former Delcotron system. In 
the critical starting zone, where the 
conventional breaker-point system 
delivers only about 15,000V, the 
high-energy ignition system will de- 
liver about 37,500. 

Unfortunately GM is a long way 
from standardizing it. The Delco 
high-energy ignition system is op- 
tional on the 455-cubic-inch Oldsmo- 
bile V8 (for full-size "74-models 
only) and on all 1974 Buick engines. 
The  Delcotron ignition system 
that was optional on the Chevrolet 
Corvette and Pontiac Grand Prix 
has been discontinued. Chevrolet 
and Pontiac offer no electronic igni- 
tion at all, on any model, for "74. 

Do not confuse Chevrolet's new 
Unipac distributor with electronic 
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The components of Motorcraft solid- 
state distributor show its special con- 
struction. There are no wearing parts, 
such as contact points or rubbing blocks. 


ignition. It’s a conventional system, 
and the news in the Unipac is that 
the breaker-points assembly has been 
made integral with the capacitor 
(condenser). This eliminates the 
wire lead to the capacitor, and does 
away with the metal shield that used 
to cover the points. Radio reception 
is improved and service accessibility 
is made easier. But that’s all. 

Presumably the GM plan is to 
make the high-energy ignition sys- 
tem available on more engine types 
as Delco builds up its production 
capacity; but that won’t happen 
overnight, and there’s next to no 
chance that Chevrolet could stan- 
dardize it for the "75 models. 

Ford Motor's ignition. The 
Motorcraft system differs from Chry- 
sler’s in detail only. 

Ford is in a better position with 
two standard applications (400- and 
460-cubic-inch V8s) in 1974. You 
can expect Motorcraft solid-state ig- 
nition to become optional on Ford’s 
smaller engines during the '74 model 
year, and be standardized on all 
Fords and Mercurys in 1975. 
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"Sit, snap, and start''—that's the routine for driving a 
"74 car. Weight sensors in the seats, and electrical switches 
in the seat-belt buckles, make it more difficult to defeat the 
system. Unless you've gone through the proper procedure, 
the engine won't start. Intricate diagram on the right shows 
how complex the system is. 


For '74, It's Belt Up or Don't Gc 


Problems ahead with this 
complex system? Probably. 
But lives will be saved 


By JIM DUNNE/PS Detroit Editor 
DRAWINGS BY HANK TOMKALSKI 


V ou won't drive anywhere in the 
"74 cars unless you're strapped in. 
Federal safety standards now specify 
three-point belts with ignition inter- 
lock. You can't start the engine un- 
less you buckle up. The system is 
designed for your safety and should 
be very effective, in terms of increas- 


Start the car from outside? You can, with door open or 
closed, transmission in Park. But the buzzer goes off when 
you sit down to drive, though the engine keeps running. 


ing seat-belt use, as well as in giving 
better protection in an accident. 

The interlock will be installed in 
10 million vehicles in the next 12 
months. There are 60 parts in the 
complete belt system, including a 
computer (logic module), sensors, 
override switch, inertia locks, and 
buckle switches. 

But the interlock devices are new, 
and could be highly susceptible to 
failure. *We will be making an all- 
out effort for reliability, knowing 
how unhappy people will be if they 
turn the key and nothing happens," 
says Roy С. Haeusler, Chrysler's 
safety chief. "Nevertheless, there 
will be such cases . . ." 

At Fisher Body, which has re- 


sponsibility for the GM system, 
ficials say the same thing: “О 
testing has been extensive, but 
expect some failures and problems , 
the field." 

Detroit engineers expect t 
things will go wrong when buy 
take their cars to the ultimate te 
But GM engineers state that reli 
bility of the interlock system | 
projected to be better than in 
U.S. space program. For the mo 
part, the various auto-makers’ sy 
tems are essentially identical. 

W. C. McDonald, safety produ 
planning manager at Ford, says th 
if the car doesn’t start the first tim 
you should get out of the car ar 
go through the “Sit, Snap, ar 


Lift your body off the seat cushion, and you can start t| 
engine from inside car with the belts unbuckled. This m 
become S.O.P. for parking-lot attendants. 


Start” routine once more. If that 
doesn’t work, there’s an override but- 
ton under the hood ihat allows the 
engine to be started, bypassing the 
interlock. 

Can't fool the system. Not by 
buckling the belts before you get in, 
or leaving them buckled behind you 
when you get out. The computer 
must get its logic sequence right, or 
it will block the circuit to the starter. 

But the engine won’t stop once 
it’s been started, even if you remove 
the belts. If the engine stalls and 
you want to restart, the interlock 
will not interfere. 

Ford uses a special type of in- 
ertia reel to lock the shoulder belt. 
It’s sensitive to car’s speed, not to 
the pull on the belt. On GM, AMC, 
and Chrysler cars, it’s speed of the 
belt at the reel that determines when 
to lock and hold. 

Roy Haeusler cautions that driv- 


Shoulder belt fits loosely when driving, giving driver full 
freedom to lean forward or across car. But inertia reel snaps 
tight if belt is pulled sharply, as in a crash. 


ers should not confuse the incon- 
venience or possible failure of the 
interlock with the government’s safe- 
ty program. The possibility of prob- 
lems with the interlock doesn’t mean 
that the safety aspect of the new 
belts should be criticized. Everybody 
agrees that the interlock system will 
save lives. One study indicates that 
half of all traffic fatalities could be 
prevented if all cars had the inter- 
locks. 

How effective is the lap-and-shoul- 
der-belt combination compared with 
other restraint systems? “The best,” 
says a GM safety engineer. Accord- 
ing to a GM study, 31 percent of to- 
day’s traffic deaths could be prevent- 
ed if belts and shoulder harnesses 
were used. No other type of re- 
straint system can approach that fig- 
ure—not even the much-touted air- 
bag system, used in combination 
with a lap belt. 05) 
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Back-seat rider in two-door GM car 
unlocks front-seat back, which swings 
forward (with belt) to allow exit. 


Shoulder strap partially blocks exit 
but is easily stretched out of the way to 
allow back-seat passenger to exit. 


Comfort clip on GM belts is designed to ease pressure or 
rubbing of belt against body on long trips, while keeping the 
belt firmly located for proper protection. 


а The front bumper on the 
) | с ‘74 Chevrolet has Delco en- 
| =" ersorbers with shorter stroke 

(down from 314 to 2V5 inch- 
es). This reduces bumper ov- 
erhang, which can cause ride 
and handling problems. 


Rear bumper on ‘74 Chevrolet also gets the Delco 
enersorbers that absorb energy by passing hydraulic 
fluid under pressure from one chamber to another. 
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Comet bumper is backed by system of rubber blocks in a 
channel, restoring the bumper to original position after im- 
pact. Supports are hidden below bumper panel. 
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AMC Ambassador bumper has improved bumper design 
with hydraulic backup system. Bumper face projects slightly 
їп center section, curves around at sides. 
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New Bumpers 
Have Uniform 


Stricter standards produce more variety, 
and one auto maker changes his mind 


By JAN P. NORBYE / PS Automotive Editor 


I: you had visions of vintage train cowcatchers and 
tank-like armor when you first heard about the "74 
bumper standards, you were not alone. There were 
hundreds of engineers in Detroit who had nightmares 
about such contraptions. Well, here are the ’74 cars, 
and their bumpers look quite stylish as well. as more 
effective. | 

Both the front and rear bumpers are capable of with- 
standing five-mph impacts without damage to safety- 
related items. That includes headlights and turn sig- 
nals, hood latch, cooling system, exhaust system, and 
fuel system. 

All the '74 cars have bumpers that present a rubber- 
and-steel face in the area 16 to 20 inches above ground 
level. That’s because the pendulum used in the tests 
may hit anywhere between 16 and 29 inches. The 
pendulum is shaped like an enormous hammer. Weight 
is adjustable, so that pendulum weight matches the 
weight of the car that’s on test. 

Impact speed is five mph, and the pendulum hits 
six times in different places on the frontal area of the 
bumper. Then there’s an additional three-mph hit with 
the pendulum at a 30-degree angle at either corner of 
both front and rear bumpers, at a height of 20 inches. 

After completing the pendulum test, the car is driven 
at five mph into a flat, fixed, vertical barrier, forward 
and backward. 

Some cars are exempted from this requirement. De- 


Ford Mustang has its own system 


Ford has developed a new preloaded hydraulic energy ab- 
sorber to back up the front and rear bumpers on the Mus- 
tang. The cylinders are filled with a silicone-based fluid, 
baked into a gel-like consistency. The substance is called 
polygel, and was chosen because it is compressible and re- 
sists leaking. The polygel compound is compressed at 8500 
psi during assembly to preload the bumper in its fully ex- 
tended position. 


POLY-GEL MITIGATOR (PGM) BUMPER SYSTEM 


eight, Take 


Angle Impacts 


troit said it could not possibly get new-type bumpers That corresponds to an extra cost of $100 to $200 
‘into production for all its car lines in time for the per car. Remember, however, that a large portion of 
September 1, 1973 deadline. The Department of Trans- this cost increase was tacked on in '73. 
portation granted a one-year delay to a group of cars . When the industry successfully meets the five-mph 
that is best described as the sporty compacts. bumper standards, will the government set 10-mph 
Which are exempt? The official government defi- requirements? Probably not. That would quadruple 
nition’ specifies a wheelbase of 115 inches or less, and the impact forces, so that a 10-mph bumper on a 
two doors only, with hardtop roofs, to qualify for the 4000-pound car would be subject to a load of 140,000 


exemption. GM’s sporty compacts, Camaro and Fire- pounds. That would bring a severe weight penalty, 
bird, meet the ’74 standards. But the AMC Javelin, and make matters worse still. 


Dodge Challenger, and Plymouth Barracuda do not. 
There are three different types of bumper systems on 
the "74 cars: 1) Urethane bumper structures. 2) Flexible 


rubber blocks. 3) Hydraulic energy absorbers. The third 
type is the most common. Chrysler just abandoned its 
rigid bumper mounts, intended to distribute the impact 
forces throughout the entire chassis and body, for its new 
Fury, Monaco, Chrysler, and Imperial in favor of hy- 


P 


draulic energy absorbers. 


Who's using what? Ford sticks with the rubber 
blocks, interposed between two steel channel sections 
telescoping into each other. This system is used for all 


full-size Fords and Mercurys, Torino and 


Pinto, Maverick and Comet, Continental and Mark IV. 
But the rear bumpers on the Pinto, Maverick, and 
Comet use the new polygel mitigators developed for the 


пем Mustang. 
American Motors uses hydraulic energy 


on all cars except the Javelin. On the Hornet and Grem- 
lin, the bumpers are freestanding (without a cover 
. panel between the bumpers and the body sheet metal). 
It looks neat and clean, and saves weight and cost. 
Meeting the new bumper standards has unfortunate- 


Montego, 


absorbers 


cars. De- AMC Gremlin X bumper system uses telescopic gas-and- 


ly added both weight and cost to the ’74 
pending on vehicle size, the new bumpers weigh 80 oil cylinders. Bumper is freestanding, without cover panels 
to 160 pounds per car more than pre- 73 bumpers. over the forward section of the self-restoring cylinders. 


Firebird has new materials 


Firebird front and rear bumpers are made of cast 
urethane (right) that provides all the flexing needed. 
The solid bumper backup system is mounted on the 
ends of the frame. Chevrolet Laguna (not shown) 
also has a urethane bumper. Below, the new bumper 
system chosen by Chrysler Corp. for its new genera- 
tion of full-size cars. It's a hydraulic energy ab- 
sorber with a metallic return spring 


FLUID RETURNS TO 
RESERVOIR AFTER IMPACT 


NORMAL 
CONDITION 
NNER 
CYLINDER FLUID RESERVOIR 
FLUID ORIFICES 
| FLUID HOLDING AREA 
/ DURING IMPACT 

IMPACT caf ae e ы 
CONDITION 


ame 


=n — 


BUMPER HYDRAULIC UNIT 
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BUMPER [FOAM—COMPRESSED STATE) 


DURING IMPACT DURING IMPACT 


A warship that rides on a skirt 


Is this the warship of the future? Could be. The British, who 
make the BH-7 hovercraft for Royal Interservice use, have 

been demonstrating the craft on the Potomac for the U.S. 

Navy. The BH-7, 78 feet long and 48 wide over its inflated 

skirt, has a normal maximum speed of 65 knots. As a supply 
craft, it can carry 17 tons; and in a combat role can be fitted 
with a variety of weapons. Power for the air-cushion craft comes 
from a 4250-hp Rolls Royce gas-turbine engine. The 21-foot 
propeller is said to be the largest in use in the world today. 
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Strongest magnet 


The world's strongest perma- 
nent magnet-in the rotor (cen- 
ter) of an airplane tachometer 
generator—may eliminate 
burned-out-bearing problems 
by eliminating the bearings. 
The GE cobalt/rare-earth 
magnets have shown a maxi- 
mum energy of over 25-million 
gauss-oersteds. 


Automatic scorer 


Even people who can't add 
can keep score with the RCA- 
built Rapid Score bowling sys- 
tem. An electronic camera de- 
tects felled pins, a minicom- 
puter calculates the score, and 
a TV-like screen automatically 
posts the results. 


Check-out 


An Army man who plugs in 
this Vehicle Test Meter can 
tell almost immediately the 
state of his vehicle's health. 
Sensors in test vehicles moni- 
tor various components, and 
the VHM tells whether they're 
okay, sick, or dead. RCA de- 
veloped the system for the 
Army. 


Cool head 


Why is stock-car racer Richard 
Petty (above) smiling? Be- 
cause his head is cool. Petty 
tested that NASA-developed 
helmet in a 120-degree cham- 
ber with no sweat. (Sweat is 
a problem in racing.) The 
helmet is lined with polyure- 
thane patches that have tiny 
channels for cool-water circu- 
lation. 


Glass cast 


Good-bye to plaster casts, 
says Merck Sharp & Dohme, 
the company that developed 
this new system. The fiberglass 
tape, impregnated with a photo- 
sensitive resin, is shaped to 

the limb, then cured (in 3-5 
minutes) under a special near- 
UV lamp. The cast, a third to 
half the weight of plaster, can 
be immersed in water. 


Dome home that goes up in a day 


There's no structural support in the Casa Manana dome home 
other than its molded panels—made of a fiberglass sandwich 
with a urethane-foam core and prefinished interior and ex- 
terior surfaces. The dome encloses some 1100 square feet of 
floor space, with another 750 square feet available as a second 
floor. The maker (Western Hemisphere, Ltd., 8113 Rush St., 
Fort Worth, Tex. 76116) claims that the dome can be erected 
on a prepared slab foundation in one day by four men—and at 
a third the cost of conventional construction. 


STOL amphibian 
What this country needs, says 
the Lockheed-Georgia Co., is 
an amphibian short-takeoff- 
and-landing airliner for short 
hauls between major cities. 
Their conception (right): a 
modified L-100 Hercules with 
engines atop the wings and a 
retractable hydro-ski under a 
fiberglass hull. 


Emergency caller 
Loud and clear, the EMI 


(Emergency Medical Instruc- 
tor) summons assistance and 
tells what's wrong and what 


to do. The $145 palm-size 
tape player is designed for 
persons subject to certain 
critical ailments. It's trig- 
gered if the wearer falls to 
a prone or supine position. 


One-man trailer 
Attach the ToBar to the 


bumper of your car, roll your 
motorcycle on, raise the bar, 


and secure the bike—all a 


one-man job. The bike tows 


on its own hind wheel. The 
ToBar accommodates most 
bikes, sells for about $85. 


ToBar Products, 915 Carol, 


Elgin, Ill. 60120. 
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Double lock 


Car thieves will stay away 
from this one: a bright orange 
steel sleeve that padlocks 

your car's shift and hand 

brake. The British-made Brake- 
N-Gear lock fits any car with 
between-seat brake and 
manual transmission. V. C. 
Saunders, Ltd., 51 Dryburgh 
Rd., London S.W. 15. 


Battery sprayer He warms his house with barrels of heat 10-minute shelter 
No hoses, no cords, no hand Day and night, solar heat warms Steve Baer's home. The secret: Ten minutes is all it takes to 
pumping—the Rockwell bat- tiers of 55-gallon drums filled with water. By day, four panels erect this golf shelter, says 
tery-powered sprayer pumps on the south side of the house are lowered to expose the the maker. Pictures above 
three quarts of fluid on one black-painted drums to the sun. At night, the panels are drawn show the sequence. Sections, 
charge. It's designed for up and the warmed drums radiate heat to keep the house made of two-inch foam 
insecticides, fertilizers, comfortable. Baer gets hot water from the sun by means of a plastic sandwiched between 
herbicides, or other garden solar-heating device, and uses wind power to pump it. The exterior-grade siding, are 
liquids. The sprayer holds one roof and exterior walls of the house, near Albuquerque, N.M., secured with PVC tubing. 
quart. Price: $19.99. are an aluminum sandwich with a core of three-inch urethane Floor dimensions: 88 by 96 
foam. Interior walls are adobe brick—pressed sun-dried mud. in. Standard Mfg. Co., 220 


E. 4th St., Cedar Falls, lowa. 


Dog saver 


Fido needs protection, too, in 
case he tires in the water, and 
here it is: the Doggie Vest. 
Made of foam flotation 
material, it comes in four 
sizes, depending on the dog's 
chest size (10-14, 14-18, 
18-22, and 22-26 inches), 
sells for $7.95 from Fielding 
Enterprises, 132 High St., 
Huntington, N.Y. 11743. 
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ELECTRONICS 


Curvy compact 

Like the modern touch? Elec- 
trophonic's compact Apollo 
design has it, with curvilinear 
pedestals for system and 
speakers. This model has ra- 
dio, phono, and tape record / 
playback system for $439.95. 
Or other components are 
available. Morse Electro Prod- 
ucts, 2777 Summer St., 
Stamford, Conn. 06905. 
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Brightest LED 


A new gallium phosphide LED 
(left) from Xciton is claimed 
to be the world’s brightest. 
The drawing shows one illumi- 
nating a 14-inch area of panel. 
It's the first LED designed to 
replace the incandescent lamp. 
The XC554-9 is nine millican- 
dela with only a 10-milliamp 
draw. Xciton, Latham, N.Y. 


See-through radio 


You can see right through the 
new RC-6500 clock radio— 
and Panasonic wants it that 
way. Its dials, showing time 

and station tuning, appear to 
float in air. Other features: 
music or chirp” wake-up 
alarm, three-inch speaker, ex- 
ternal FM antenna. It's $75. 


Cassette challenge 


Teac calls its new 450 cas- 
sette deck the Challenger, and 
invites comparison with any 
tape machine on the market. 
The 450 has a 30-16,000 Hz 
frequency response, a signal- 
to-noise ratio of 58 dB (with 
its built-in Dolby), and wow 
and flutter of less than 0.07 
percent. It's $379.50. 


16-channel scan 


Top-of-the-line from Pearce- 
Simpson is this new VHF-UHF 
scanner. The Comanche 16 has 
manual or automatic scanning 
of 16 individual channels, op- 
erates from either 115 VAC or 
12 VDC. Crystals, inserted 
through an access door, con- 
trol frequency. It's $199.95. 


Pocket calculator 


Radio Shack says its new 
$89.95 EC-200 pocket calcu- 
lator can do square roots and 
exponential calculations be- 
sides the four standard math 
functions. It has a floating 
decimal, and a hooded dis- 
play makes easy reading of all 
eight digits. Comes complete 
with case and charger/AC 
adapter. 
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Overnight fisherman 


Aquasport 240 is a cuddy-cabin 
fishing boat. The 24-footer's 
cabin area features two seven- 
foot bunks, space for a portable 
head, and an anchor /line 

hold. Cockpit gunwales hold 
teak rod racks. The boat 

comes as an outboard or 1/0, 
carries a two-year guarantee. 
Aquasport, Inc., 7925 W. 2nd 
Ct.. Hiahleah, Fla. 33138. 


Two new cats for sail or power 


Sizzler's gone hot, says the maker. The 16-foot aluminum-hulled, 
trampoline-decked cat now has more sail area, with a 27-foot 
mast carrying 210 square feet. She needs no centerboards; her 
V-hulls keep her from slipping. Standard features include three- 
position rudders, extendable tiller, foam-filled mast and hulls, 
and roller-furling jib. Below her is the Smoothie, an 18-foot 
powered cat with step-down deck. Smoothie's great for fishing— 
an eight-inch draft lets you sneak into weed-filled shallows. 

Or you can pull a skier (with a 25-hp motor), or even rig a mast 
and take her sailing. Price? $1600. Great Lakes Sports Mfg., 
5135 Richmond Rd., Cleveland, Ohio 44146. 


96 POPULAR SCIENCE 


Power bracket 


Outboard power for your 
canoe? The Bremer CB-3 
bracket offers a way to hook 

it on. It's designed for port 
or starboard side, is made of 
aluminum and stainless steel, 
comes in white, weighs six 
pounds. $22.95 from Bremer 
Mfg. Co., Box 548, Elkhart 
Lake, Wis. 53020. 


Day fisherman 

Designed for action, the 1614- 
foot, 770-pound Montauk | 

has two storage lockers, revers- 
ible pilot seat, stainless-steel 
rails. Lee outriggers attach to 

a console rail where 15-foot 
aluminum poles allow fast bow- | 
to-stern movement. Maker: | 
Boston Whaler, 1149 Hingham | 
St., Rockland, Mass. 02370. 
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Boat bag 


Boat sitting out in the open 
this winter? Bat-A-Boat, a 25- 
foot-long polyethylene bag” 
may be what you need. You 
open it up, back trailer and 
boat in, and tie it with a rope. 
It takes boats on trailers up to 
18 feet. Price: $22.95. Maker: 
Northern Petrochemical Co., 
219 Liberty Sq., E. Norwalk, 
Conn. 06855, 


pU 


ight-up cover 
Prop Soc's the name of this |/O 
over that protects your engine 
/hile meeting “‘flag” require- 

ents in most states. Made 
rom red waterproof vinyl, it 

as a built-in red safety light 
hat hooks up to trailer wiring. 
t's made by PRS Products, 
26th & Main, Bismarck, N.D. 
58501. 


Gust register 


Strongest gusts? This wind 
instrument tells you not only 
vind speed and direction, but 
nas a gust register that re- 
cords peak velocity during any 
oeriod and holds it until reset. 
Maximum instruments sell for 
$115 to $215. Maximum, 8 
sterling Dr., Dover, Mass. 
02030. 


Leak detector 


Now you can track down 

leaks electronically, with the 
Sonic Leak Detector. A black 
box (inside boat) puts out an 
ultrasonic signal. A locator 
wand (with earphones) receives 
the sound through the tiniest 

of leaks. Price: $250. BoatLife, 
65 Bloomingdale Rd., Hicks- 
ville, N.Y. 11801. 


FOR YOUR CAR 


MF 


Timing light 

Put this new high-intensity 
timing-light kit together and 
you can check ignition timing, 
synchronization of double- 
breaker arms, automatic spark 
advance, and distributor-cam 
wear on your car. A 600-volt 
flashtube delivers up to 1250 
flashes a minute. The Radio 
Shack kit sells for $19.95. 
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Flyweight rotor 


Carbon tracking causes igni- 
tion-system failure, says GM, 
and they've come up with this 
Delco lightweight thermoplas- 
tic rotor to eliminate the prob- 
lem. The unit fits all GM eight- 
cylinder external-adjustment 
distributors (from 1957-1973) 
and has self-contained screws 
for quick installation. 


Rustproofing kit 

In about three hours you can 
rustproof your car, saving $65 
to $85, claims the maker of 
Rust/Shield. The kit includes 
two 24-ounce aerosol cans of 
antirust compound and a step- 
by-step instruction book. It's 
$12.95 from Herrick Enter- 
prises, Box 301, Bloomfield 
Hills, Mich. 48013. 


Brake lock 


Porsches will be harder to 

steal with this hand-brake 

lock. It attaches to the track 

of the driver's seat, and pre- 
vents release of the hand 
brake. It's $49.95 from Brake 
Sentry, Box 17645, San Diego, 
Calif. 92117. 


Fold-away rack 


It folds into your car trunk, 
opens to carry a 440-pound 
load on the roof. The Hema 
Exclusive's support legs tele- 
scope into the rack, to fit any 
size car and make it trans- 
ferable from one vehicle to 
another. Price: $39.95. Maker: 
ICM Marine Products, 1140 W. 
15th St., N. Vancouver, B.C. 
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Gas meter 


What's your gas mileage at any 
moment? Milomax tells you, 
enabling you to find the most 
economical driving speed. Use 
it, says the maker, and reduce 
gas consumption by an average 
of 20 percent. It's $34.50 from 
SpaceKom, Box 10, Goleta, 
Calif. 93017. 


OCTOBER 1973 97 


IR stopper 


PPG is out to Save a watt 

with a new glass for oven 
windows. Coated with a trans- 
parent metal oxide, the win- 
dow reflects infrared radiation 
back into the oven. Result: 
more heat inside, less outside. 
The IR-lamp-and-thermometer 
experiment at right demon- 
strates the point. The coating 
won't wash off. 


\Nha New 
IN HOME 
IMPROVEMENT 


Timepiece saver 
Father Time finally get the 
best of that old heirloom 
clock? Bring it back to life 
with a new battery-powered 
movement. There's a choice 
of three models priced at 
$12.20, $15.70, and $63 
(quartz model). Custom 
Clocks, Golden, Mo. 65658 


Screw-hiding hook 
These multipurpose hooks 
hide their mounting screws. 
You screw the bottom section 
to the wall, then slip the top 
section in place to hide the 
screws and add an extra hook. 
The new Futura 301 hooks are 
by Gries Reproducer Co., 125 
Beechwood Ave., New Ro- 
chelle, N.Y. 10802. 


An extra dimension in ceilings 

Armstrong s new Tegular suspended ceiling combines the look 
of fissured marble with a recessed black gridwork that adds 

an element of depth to your overhead environment. Despite its 
marble appearance, the ceiling soaks up sound. Mineral-fiber 
construction makes it fireproof. Like other Armstrong suspended 
ceilings, Tegular will take Gridmate and Troffermate lighting 
fixtures, and installation is simple enough for the homeowner 

to tackle it on his own. 
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Easy exit 


Upstairs escapes from burning 
buildings are a snap with Res- 
cue V outside your window. 
Grab the handhold and step 
out the window. A steel cable 
lowers you to the ground at 
about four mph, from any 
height up to three stories. 
Rescue V is $15.95 from 
Southfield Products, Box 632, 
Glen Cove, N.Y. 11542. 


Stacking storage 


Small objects, from screws to 
tape cassettes to office papers, 
sort themselves out easily in 
Stac-All stacking trays. They 
come in a variety of designs, 


from 69 cents to $4.79, 


with accessories that include 
lids and divider sets. Stac-All, 
1650 West Big Beaver Rd., 
Troy, Mich. 48084. 


Chameleon fixture 


Colored tubs are nice, but 
how do you choose a color 
you can live with for 20 
years? Owens-Corning figures 
you can t, so they ve come up 
with a new line of tub-showers 
with interchangeable color 
panels. Decide to repaper or 
paint the bathroom? Just 
change the panels. No tools 
are required. 


I| wo-faced safe 


À safe may protect your mon- 
y, but it sure can be ugly. 
.nter: new line of walnut-fin 
sh cabinets with a Sentry safe 
nside. Outside, they come in 
raditional, mosaic, and con- 
emporary styles. Prices start 
it 5160. John D. Brush Co., 
ЗОО Linden Ave., Rochester, 
N.Y. 14625. 


IN TOOLS 


Do-all drill 


Sears Craftsman Type One 34- 
in. drill is designed for versa- 
tility, with variable speed and 
a reverse gear. Above, it's be- 
ing used with a new Craftsman 
hole square and drill index, 
which serves both as a 90-de- 
gree drill guide and a bit-mea- 
suring tool. The drill is 
$39.50; index, 49 cents. 
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Two-way readouts 


To help ease your transition to 
the metric system, this mike 
gives you metric readings on 
the digital counter, English 
readings on the thimble, (Or 
you can get 'em reversed.) The 
Combimike O-1 is $36.50. G 

& G Precision Tools, Box 757, 
Albuquerque, N.M. 87013. 


3righter bulb 


Логе glow on less juice? 
"hat's what Duro-Test says 
ibout their new WattSaver 
иір. By using krypton instead 
f argon, a 92-watt WattSaver 
vill shed light equal to an or- 
linary 100-watter of the same 
ife-span. The long-life bulbs 
ome in 55-, 92-, and 138-watt 
izes. 


Thread fixer 


With metric threads coming in 
fast, you may need a metric 
thread file. Here's the Nu- 
Thred file. It can repair left- 
or right-hand thread in eight 
pitch sizes. Use it as a thread 
gauge, too. Jaw Mfg., 39 Mul- 
berry St., Reading, Pa. 19603 
makes it. 


12-volt drill 


Camper or boat—anywnhere you 
have 12-volt current—you can 
bore a hole with Versa-Drill. 
The 14-inch drill comes with 

a 12-foot cord and battery 
clips. For torque, it has 25:1 
gear reduction. Versa-Drill is 
$14.95 from Dick Cepek, 

9201 California Ave., South 
Gate, Calif. 90280. 


Earth auger 

McCulloch took the engine 
from their popular Mini Mac 
chain saw and hooked it to an 
auger through a two-speed 
gear box. Result? Fast post 
holes. It weighs 23 pounds, 
sells for $270 with a one-inch 
wood auger, 30 inches long. 
Big augers like the one above 
will cost you extra. 
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Porous-carbon electrodes are placed in ESB Inc. 
high-temperature test battery by Dell Crouch Jr. 
Each electrode, with one-million sq. ft. of surface 
area, stores electric charges like a giant capacitor. 
Battery works only when its fused-salt electrolyte 
is melted (400 degrees F) with heating pads. A 
future 5-by-4-by-1-ft. version for electric-utility sub- 
stations would have built-in heaters. It could de- 
liver 10 kw for up to 10 hours during the day, re- 
charging during off-peak hours. 


To help relieve the energy crunch... 


SUPERBATTERIES 


They'll store electric power using molten 
salts hotter than your oven. And they 
pack the wallop needed for electric vehicles 


By JOHN R. FREE ILLUSTRATIONS BY RAY PIOCH 


P. at the pocketsize electrical-storage cell inside 
the "glovebox," I reached in gingerly and picked it up. 
The prototype lithium-sulfur cell was housed in a 
stainless-steel disk five inches in diameter and 1.3 inch- 
es thick. Had the cell been active, I would have dropped 
it like a hot steel rivet: Its normal operating tempera- 
ture is a sizzling 700 degrees F. Compared to lead-acid 
batteries of similar weight, though, lithium-sulfur de- 
vices can deliver up to seven times the power—and 
last up to 100 times longer on a single charge. 

This superpowerful cell is under development at the 
U.S. Atomic Energy Commission's Argonne National 
Laboratory near Chicago. My gloved hand was inside 
a helium-atmosphere glass-enclosed box. These glove- 
boxes, like rows of huge fishtanks with ports fitted 
with gloves, enable scientists and technicians in Ar- 
gonne's Chemical Engineering Division to work on cells 
under moisture-free conditions. Powerful chemicals used 
in the cells, called fused or molten salts, quickly soak 
up moisture from the air. 

. Earlier, at the Yardley, Pa., Technology Center of 
battery-manufacturer ESB Inc., I saw a different ap- 
proach to high-temperature storage batteries. ESB's 
battery, one-third of a test module, was in a 17-by-7- 
by-13-inch Teflon-lined aluminum case (photo). It re- 
quires far more space to match the wallop of Argonne's 
superpowerful cell, but uses cheaper materials and runs 
at a "cooler" 400 degrees F. This battery uses highly 
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porous carbon plates to store electrical charges. Amaz- 
ingly, a sugar-cube-size chunk of this carbon has an 
effective surface area of 120 by 120 feet. 

Storing energy while you sleep. ESB, Argonne, 
and others are developing special high-temperature bat- 
teries that electric utility companies could use to “level” 
their generation loads. Such superbattery systems, 
planned for the 1980s, would be scattered throughout 
urban areas at distribution substations. Batteries would 

Continued 


How cells compare in power and energy 


Curves show the power and energy characteristics of labora- 
tory cells. Specific power, in watts/lb., indicates how much 
power cells deliver per unit weight. Specific energy, in watt- 
hr./Ib., shows ability to do work per unit weight. 
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Superbattery substation in artist's con- 

cept could supply 140 Mw-hr.of energy. 

Batteries would discharge into utility 

network during peak-demand daylight 

hours and recharge at night. Transform- 

ers reduce incoming AC to run motor- 

M generators and charge batteries. DC 
Al battery output powers motor-generat- 
| ors, which then produce an AC output 
to transformers and utility network. 
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"Widespread use of superbatteries for electric vehicles would have an 


be charged at night, when power demands are low; dur- 
ing peak-demand daylight hours, they would feed 
power to a city—noiselessly and without pollution. 

Using superbatteries this way, experts say, would 
help conserve both fossil fuels and the environment. 
Some 20 laboratories throughout the world, including 
Argonne, are also developing superbatteries for elec- 
tric cars, trains, and buses. The widespread use of 
superbatteries for electric vehicles, coupled with nu- 
clear power plants to charge the batteries, would have 
an enormous impact in conserving fossil fuel. 

Here's how superbatteries may help the electric-power 
industry: Most utilities face enormous daily and sea- 
sonal load variations. On a hot summer day in Chicago, 
for example, Commonwealth Edison's load gradually 
climbs to a midday peak of over 11,000 megawatts. At 
night demand drops to 6000 megawatts. Utilities can't 
build large, efficient fossil-fuel and nuclear plants that 
would be used only a few hours each day. 

Instead, as the daily demand for power climbs, older 
plants, that use fuel less efficiently, take on more of 
the load. As demand peaks, small but noisy gas tur- 
bines and oil-fired diesels—called “peakers’—go on 
line. Some utilities also call upon their pumped hydro- 
electric storage, the only important energy-storage sys- 
tem in use by utilities. In these systems, water is 
pumped into elevated reservoirs at night; released, it 
flows downhill, turning turbines to generate electricity. 
Pumped storage, however, represents less than three 
percent of U.S. generating capability planned or in 
use. Because of its environmental impact, pumped stor- 
age is encountering increased public opposition. 

Now, high-temperature molten-salt batteries may offer 
a promising new energy-storage system for utilities. 
Superbatteries would reduce the need for fossil-fuel 
“neakers;” overall energy costs could be lowered by 
storing cheap electricity from large, highly efficient 
plants. Ideally, superbattery power substations would 
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be recharged by nuclear plants, representing the lowest 
fuel costs. Another benefit: With superbattery substa- 
tions spread throughout urban areas, utilities could 
trim transmission-line costs, since they would not have 
to be sized to carry peak loads. 

Until superbatteries, with their high specific energy 
(see chart), showed promise in the labs, batteries were 
economically impractical for utilities. A typical load- 
leveling battery system might deliver 14 megawatts of 
energy and supply a utility network for 10 hours or 
more (a 14-megawatt system). 

Lead-acid batteries for utility power systems would 
require enormous stacks. To achieve the desired life- 
time—five to 10 years or more—lead plates for bat- 
teries would have to be very thick and costly. Storing 
one kilowatt-hour could require $8 worth of lead, while 
raw materials for a high-temperature battery may be 
a fraction of this cost. 

“It’s the watt-hours per dollar that's a crucial item,” 
says John Werth, manager of ESB's Power Technology 
Department. “The other crucial item is the life,” he 
adds. "It's not very difficult to get low cost per kilo- 
watt hour. It's not too difficult to get long life. But it's 
very very hard to get both in the same battery." 

Building a cooler battery. Werth showed me one 
prototype battery using low-cost materials at ESB's 
Yardley Technology Center. Under wraps, however, 
because of pending patents, was an improved design. 
This may be a “cooler” battery, a goal in most high- 
temperature-battery research. “There’s a tremendous 
economic advantage to working at lower temperatures,” 
says Werth. “You can use cheaper materials, the same 
material will last longer, and you need less insulation.” 

The ESB prototype I saw operates at 400 degrees F. 
“Cooler” batteries must still be hot enough to keep 
their molten-salt electrolytes in liquid form. At room 
temperature the salts solidify. The elevated tempera- 
tures speed up chemical reactions—like heating chemi- 
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The hottest new battery on the mar- 
ket this year is Polaroid’s Polapulse. 
This unusual six-volt flatpack was de- 
veloped by the Ray-O-Vac division of 
ESB for Polaroid’s new SX-70 camera 
[PS, Jan. '73]. 

Polapulse powers the camera's film- 
ejection motor, exposure, and flashbulb 
circuits. You get a fresh battery with 
each film pack. It measures approxi- 
mately 315 by 234 inches and less than 
14-inch thick. 

Four flat 1.5-volt cells, made like 
printed circuits, are stacked on top of 
each other. Battery layers are bonded 
together to minimize electrical resis- 
tance. The steel top sheet, which forms 
the battery's negative end, is under- 
coated with zinc, and is wrapped around 
the bottom card so the minus and plus 
contacts are on the same side. Beneath 
the steel sheet is a separator, followed 
by a triple-layer sheet—a conductive 
connector top-coated with manganese 
dioxide and bottom-coated with zinc. 

The first cell is composed of the top 
sheet's zinc layer, a separator, and man- 
ganese dioxide on the triple-layer sheet. 
An overwrap insulates the battery. 


Lead-acid D cell 


Undergoing a laboratory test above 
is a new type of maintenance-free, lead- 
acid D cell that may soon be in stores 
for sale to consumers. 

Each six-oz. cell produces two volts 
and has an energy density of 13 watt- 
hours per pound. The cells have a 2.5- 
ampere-hour capacity at 300 mA, and 
can be recharged to 80 percent of ca- 
pacity in six hours. 

There is no need to add water to the 
cell; it’s sealed except for a one-way 
gas-relief valve for abuse charging. 
ESB Inc., the developer of the cell, ex- 


enormous impact in conserving fuel” 


cals in a test tube over flame. Also, the molten salts 
offer far less resistance to current flow than ordinary 
electrolytes. 

High-porosity carbon plates. Reaching into a 
glovebox, I picked up a beaker of cofiee-colored liquid 
from a hot plate. This was sodium chloroaluminate— 
a compound of sodium chloride and aluminum chloride 
—used as an electrolyte. Then engineer Dell Crouch 
Jr. handed me a slab of high-porosity carbon, the bat- 
tery’s positive electrode. This material stores chloride 
ions like a giant capacitor as the battery charges. 
Werth did some fast calculations. The eight-ounce slab, 
he told me, had an effective surface area of 1/25 square 
mile. Aluminum plates serve as the negative electrodes. 

The overall reaction consists of aluminum ions com- 
ing off the negative plates, going into and out of solu- 
tion, and chloride ions moving to and from the carbon. 
“Both reactions are highly reversible,” says Werth. 
“There are no solid-to-solid transformations that cause 
failure of zinc and lead batteries." Cost of raw mate- 
rials? Less than 50 cents per pound, ESB calculates. 

For a 10-megawatt substation, Werth estimates that 
ESB’s batteries would be desk-top size and about one 
foot high. Some 1000 batteries, stacked 10 to 15 high, 
and each delivering 10 kilowatts, would be required. | 

ESB’s research has been partially funded by the 
Edison Electric Institute, a national trade association, 
which has also sponsored General Electric, Rockwell 
International, and TRW Systems studies. 

The Argonne National Laboratory began high-tem- 
perature-battery research in the early 1960s, and has 
been funded by a variety of agencies since. This year 
Argonne has $1 million in AEC and National Science 
Foundation funds for separate research programs on 
off-peak energy storage and electric vehicle propulsion. 

Lithium-based cells have been in the spotlight at 
Argonne since 1969. The earth’s lightest solid element, 
lithium weighs just 1/20 as much as an equal volume 
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Lithium-sulfur cell is inside helium-atmosphere box to keep 
moisture from cell's chemicals. Author reaches through glove 
port, watched by Martin Kyle of Argonne. 


of lead, but with the right positive electrode can gen- 
erate up to eight times as much electricity. Lithium's 
low weight, plus the ease with which it surrenders elec- 
trons (low electronegativity), makes the alkali metal 
an excellent candidate for high-energy, high-power 
batteries. Combined with high-electronegativity mate- 
rials—chlorine, fluorine, sulfur—lithium yields higher 
cell voltage because of the gap in electronegativities. 
Prices for new primary cells using lithium, just being 
introduced to the consumer market | PS, May ’73], in 
part refiect the cost of lithium: about $8 a pound. 
Dressed for the lab area. Before entering at Ar- 
gonne, I had to slip plastic throwaway slippers over 
my shoes and clip on a radiation dosimeter; in nearby 
labs, experiments are being conducted with radioactive 
substances. Wires from rows of seven-foot-high glove- 
boxes in the labs feed data from test cells to a mini- 
computer, greatly speeding research. Lifting an electro- 
lyte solution—lithium chloride and potassium chloride 


| Continued оп page 148] 


pects more than 100 cycles from its 
new power pack. 

The low cost of lead-acid systems 
might make the cells an attractive al- 
ternative to expensive nickel-cadmium 
batteries. Configurations other than D 
cells may also be marketed. 


Fast-charging ni-cads 

Ever need a really fast charge on 
your portable garden and power tools, 
photographic or other hobby equipment? 
You'll be able to charge the newest 
battery-powered hardware using Gen- 
eral Electric's new Powerup-15 system 
in just 15 minutes. 

Just introduced for manufacturers 
(not the consumer battery market), 
this rapid-charge nickel-cadmium bat- 
tery system has a new charge control 
that automatically terminates  fast- 
charge current. The system, sensing 
both battery voltage and cell tempera- 
ture, triggers a cut-off switch in the 
charger when either reaches a pre- 
determined limit. The 15-minute charge 
brings a battery up to 90 percent of 
its capacity. A two-hour topping charge 
at a reduced rate follows. 

Each battery pack has three wires 
coming from it: two for voltage and a 
third for either a thermistor or thermo- 
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stat buried in the battery pack. GE is 
making the Powerup-15 in ratings from 
100 mA-hour to 3.5 A-hour. 


Running on chloride power 

Chlorine’s great affinity for electrons 
(high electronegativity) makes it a su- 
perb candidate for battery cathodes 
(positive electrodes). But its highly 
toxic nature makes it tough to handle 
and store—especially in an electric car. 
Now a zinc-chloride battery system us- 
ing chlorine hydrate, a safe, ice-like 
material formed by bubbling chlorine 
through water, has been developed by 
Udylite Co. and brightened prospects 
for a low-cost electric-car battery with 
a high energy density. 

The hydrate, a brilliant yellow solid, 
provides a chlorine-storage density of 
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30 lb. per sq. ft. compared to 0.2 for 
chlorine gas at atmospheric pressure. 
Hydrate pellets are stored in tanks and 
chlorine is released into solution when 
warm electrolyte is pumped over the 
pellets. 

In the modified Vega Hatchback *est 
car, five battery modules, each contain- 
ing 12 submodules, were used. Each 
module pump circulates the electrolyte 
through the zinc-carbon electrodes of 
each 24-cell submodule, providing the 
discharge reaction. During charging, 
zinc replates the electrodes, and chlo- 
rine is recovered by cooling the elec- 
trolyte and reforming a hydrate. 

Performance was impressive: 150 
miles at 50 mph; acceleration was 0- 
40 mph in 10 seconds. Battery weight 
was about one ton, and considerable 
development will be necessary to per- 
fect a practical system. 


Heavy-duty cell 


Ray-O-Vac calls this one a super cell, 
and says it delivers up to twice the life 
of conventional zinc-carbon C and D 
cells. The key, says ESB (the parent 
company), is the removal of ammonium 
chloride, which lowers the efficiency of 
other zinc-carbons, from their new 
heavy-duty cell. 
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Johnson's loop-charged 70 is last year's 65-hp model. With no in- 
crease in displacement or rpm, Johnson engineers wrung out an extra 
five horses with improved carburetion and exhaust tuning. 


Johnson's Stinger 2 is the same 70-һр engine as above but comes 
in red and black colors and contemporary lettering to give it a mod 
look. Engine in background is a rotary for racing. 


Mercury 4 (right) is 
a 5.5-cubic-inch sin- 
gle-cylinder manual- 
start. Like all Merc 
engines, it гесігси- 
lates unburned fuel 
back to the combus- 
tion chamber. 


Merc 65 (left) has a 
pulse-tuned exhaust 
that uses alternating 
pressure waves from 
adjacent cylinder ex- 
haust ports, as well as 
tuned-length exhaust 
tubes, 


be fitted with an op- 


cylinder outboard dis- 


It's an effective, popu- 
lar fishing motor. 


Merc 20 (right) can 


tional electric start- 
ing kit. The two- 


places 21.9 inches. 


THE '74 
OUTBOARDS 
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Chrysler 60, new for ‘74, has one carburetor for 
each of its two cylinders. For precision intake tuning 
it features a built-in air silencer. 
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Biggest Evinrude 
delivers 135 hp from 

a V4 block. It has 
power trim and tilt - 
mechanism. 
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BD, Chrysler 135, а pro- = Е 


duction version of its ~~ 
150-hp racing engine, — 
is a high-compression 
mill with large carbs. 


a 4-Cycle from Japan 


Whether you want to troll 
or get out there fast, 
there's an engine for you 


By JIM ROE / PS Boating Editor 


М ost of the U.S.-built '74 motors 
will look much like the ’73 models, 
but there are some new features for 
both stamina and style. Outboard 
Marine is launching an electric troll- 
er under both Johnson and Evinrude 
brand names, and both makes will 
be offering a limited number of mo- 
tors with jazzed-up cowl styling. 
There is one complete newcomer on 
the scene: a 7.5-hp four-stroke out- 
board from Honda. 

Here's a sampling of the '74 out- 
boards you'll be seeing at the boat 
shows and in dealer showrooms. 

Evinrude. Eighteen different out- 
boards will bear the  Evinrude 
name for 1974. Evinrude "tops out" 
with the new 135-hp Silver Starflite, 
a deluxe V4, styled in hand-rubbed 


silver paint, bright trim, and sent 
out from the factory with power trim 
and tilt feature installed. 

Three V4 powerheads are avail- 
able: 135, 115, and 85 hp. To help 
make these powerful engines more 
durable, a new piston alloy has been 
developed that exhibits greater 
strength at full-power high-operat- 
ing temperatures. Midrange motors 
include 70-, 50-, and 40-hp models. 
For the economy-minded, there's a 
25-hp model that can burn lead-free 
gasoline. 

. Near the low end of the horsepow- 
er scale, Evinrude is offering two 
brand-new fishing and sailboat aux- 
iliary motors with 9.9 and 15 horse- 
power. 

New to the Evinrude line this vear 
is the all-electric "Scout," designed 
to aid the angler in slow and silent 
running [see story, this issue]. The 
two-hp Mate continues to be Evin- 
rude's smallest internal combustion 
outboard. 

Mercury. Merc continues to 
lead the horsepower parade, with its 

Continued 


Merc engines are 
available from 4 to 
150 hp (the largest 
production outboard). 
At left is the 9.8 hp, 
one of the  mini- 
Mercs designed for 
fishing. 


Chrysler's new 10 
(right) is made for 
fishermen апа sail- 
boat enthusiasts. It 
has shallow - water 
drive, full gearshift, 
acoustical silencing. 


Evinrude's new 9.9 
(left) is a low-profile 
engine. [It's three 
inches narrower and 
two inches shorter 
fore and aft than last 
year's 9.5-hp model. 
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Honda's four-cycle is reported to con- 
sume about 34 gallon an hour at full 
throttle. Oil is pressure-fed to all of the 
engine's bearing surfaces. 


With the wide variety of motors for ‘74, choosing one is easy 


Otterbine's BSOJ3 jet is ideal for 
trolling in shallow water. No part of the 
jet drive unit extends below the boat to 
snag on weeds or bottom. 


six-cylinder 150-hp outboard. Other 
Mercs extend down to four hp. All 
are in-line design, with one to six 
cylinders. 

Power trim is now standard equip- 
ment on the long-shaft 150- and 115- 
hp Mercury outboards. The trim has 
a double-acting hydraulic system 
that provides remote push-button 
trimming of the motor for a more 
level ride under changing water and 
load conditions. 

Several new developments are de- 
signed to better serve the fisherman. 
The “mini-Mercs” of 4 to 20 hp 
have a built-in fish-line cutter, which 
effectively chops off even tough mo- 
nofilament line before it can damage 
the hub seal. ' 

Every production Mercury out- 
board features an internal fuel re- 
circulating system. This returns un- 
burnt fuel or crankcase residuals to 
the firing chambers. 

Johnson, There are four new 
Johnson outboards for 1974. In Au- 
gust, PS brought you an exclusive 
preview look at two of these, the new 
9.9 and 15. Each packs more power 
into a small package. The 9.9 and 15 
each have the same 13.2-cubic-inch 
powerhead—two inches less than last 
year's 9.5. The two new motors are 
also lighter and smaller than the 
9.5-hp motor. 

The third new Johnson for 1974 is 
an electric, a cousin of Evinrude's 
model. 

Johnson’s fourth newcomer is the 
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loop-charged three-cylinder 70, a 
more powerful version of last year’s 
65, but with the same displacement 
and operating rpm. The extra horses 
come from a refined exhaust-tuning 
system, improved carburetion, and a 
higher compression ratio. Johnson of- 
fers 32 outboard models for 1974, in 
12 horsepower classes. 

Chrysler. Chrysler is unleash- 
ing seven new models for 1974: 5-, 
10-, and 15-hp fishing motors, a 60- 
hp midrange outboard, and three 
high-performance engines with 75-, 
90-, and 135-hp output. In all, Chry- 
sler has 19 horsepower categories 
ranging from its 3.6 Swinger to a 
limited-production 150-hp racing mo- 
tor with high compression, race-style 
porting, and big-bore carburetors. 

Most advanced of the new Chrys- 
lers is the 60. It incorporates Chrys- 
lers  condenser-discharge ignition 
system, which works on the same 
principle as Chrysler’s new car igni- 
tions (see article, p. 86). Distributor 
and points are completely eliminat- 
ed. You get easier starting and 
smoother idling. The new 60 also 
has direct-flow fuel charging for 
optimum performance at апу speed. 

All Chrysler outboards of 60 hp 
or more come with a solid-state bat- 
tery saver. This is a combination 
voltage regulator/rectifier that limits 
the maximum voltage output of the 
alternator. It also permits the current 
to flow in only one direction, giving 
extra protection to accessories and 
extending battery life. All remote 
models of 35 hp or more, too, have a 
“cruise” position on the throttle. 
When you shove the throttle to 
cruise, the spark automatically moves 
to full advance. Chrysler engineers 
claim it can save up to 25 percent 
on fuel. 

Honda. For the first time the 
Japanese giant is offering an out- 
board in the U.S. market. It's a 
four-stroke, which eliminates mixing 
oil and gasoline. 

The new 7.5-hp Honda is an over- 
head-cam engine, designed for ma- 
rine use. The water pump is lined 
with stainless steel for resistance 
to wear and corrosion, and coated 
on the outside with Teflon. 

Designed for easy serviceability, 
the engine has a handily removable 
hood with adjustable hood latch to 
maintain a correct fit. The whole 
starter mechanism can be removed 
by loosening three bolts. You can 
take off the cylinder head without 
removing the entire engine. Normal 
maintenance items such as spark 
plugs, points, and carburetor are 
easily accessible. The Honda is 
available at some marine dealers, 


and from Honda motorcycle dealers. 

Sears. Sears is offering its Ted 
Williams outboards in horsepower 
packages of 3, 5, 7.5, 9.9, and 195. 

The small three-hp engine has a 
single-cylinder, air-cooled power- 
head, with water-cooled exhaust. The 
7.5-hp model, available with or with- 
out reverse gear, has a completely 
sealed, solid-state ignition system 
with transistorized circuits—no ig- 
nition points to burn out or replace. 
Starting is by hand, with a recoil 
starter. 

Both of the “larger” Ted Williams 
motors—the 9.9 and the 15—come 
with full gearshift range: neutral, 
forward, and reverse. They have the 
same solid-state ignition system. An 
automatic rewind starter kicks ’em 
off for you. 

Minn-Kota. This is the com- 
pany that is said to have introduced 
the first electric fishing motor—back 
in 1932. Today it offers a complete 
line of these quiet motors, in a va- 
riety of sizes, styles, prices, and 
powers. All have 360-degree opera- 
tion and start-stop  foot-control 
switches. All models also have mo- 
tor-mounted directional pointers. 

The new Magnum 75/12/24-volt 
motor is designed to handle the big- 
gest bass-boat rigs. It delivers 24 
pounds of thrust at 3055 rpm, draws 
23 amps of current. 'The lightweights 
are the Minn-Kota 10 and 15 mod- 
els, which draw only nine and seven 
amps at top speed. 

These electric motors have ceramic 
permanent magnets, which, says 
Minn-Kota, will be as powerful 10 
years from now as today. And the 
motor housing is designed for rough 
use: sealed to prevent condensation, 
strong enough to bang against rocks 
and keep going. 

Minn-Kota offers three "over-wa- 
ter" motors, too, with the motor 
above the water and power transmit- 
ted via shaft to the propeller. The 
largest of these, the model 40, is de- 
signed to maneuver a 16-foot boat. 

Shakespeare. Shakespeare of- 
fers 12 electric fishing motors for 
1974. They weigh from 5.5 to 11 
and deliver from 5.5 to 20 pounds' 
thrust. Most will operate on either 
6 or 12 volts, with two models oper- 
ating on 12 volts only and one model 
designed for 24-volt operation. 

The 24-volt model has been ex- 
tensively tested in both fresh and 
salt water, and under sustained use, 
says the maker. It has forward-re- 
verse and three-speed switches. The 
circuit breaker is actuated as a 
clutch if underwater obstructions are 
encountered. Power comes from two 
12-volt batteries in series. 05] 
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akes Color Copies . “>. 
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hree colored toners combine to produce 
even-color copies on new machine 


y JOHN R. FREE 


aking a colorful splash on the New York-area 
= Е market this fall is Xerox Corp.’s latest machine, 
he 6500 color copier. Like the first Xerox 914 intro- 
duced in 1959, the 6500 creates copies on ordinary pa- 
er and transparency material. (3M has offered a color- 
topler machine for several years that requires specially 
treated paper for each copy.) By mid-1974, says Xerox, 
he 6500 should be available nationwide. 

, A subtractive color system is used in the 6500 to 
create seven colors—red, blue, green, cyan (a shade of 


blue), magenta, yellow, and black, a combination ої ~-.-- ^ Color copy made from portrait 
LP 
а 


all colors—from three toners (see below). | photo used three basic toners— 

A technological breakthrough in producing pan- | Pee e cyan, magenta, yellow—to give an 
chromatic selenium alloy for the photoreceptor drum "s s Д approximation of original. Xerox 
made the development of the 6500 possible, says Xerox. т ш 3 | says technique of carrying toners 
The new alloy is responsive to all colors, while the magnetically rather than cascading 
orthochromatic drum of some black-and-white copiers them is the key to even coverage 
and duplicators is not. of halftone or solid areas. The 

Time to produce the first full-color copy is 33 sec- нөн сеш ann om со URS: 
ands, with additional copies from the same original ИРОНИ ОИЕ ЕБЕ 
produced іп 18 seconds. 

Xerox experience with color dates back to the 
1960s, when color toners were produced to help Walt 
Disney studios prepare color cartoons. Gs) 


Widest applications for new sev- 
en-color copier is expected to be 
in providing charts, maps, tables, 
layouts, and diagrams. 


What goes on inside the 6500 to create color copies on ordinary paper 
METERING BLADE 


Jocument placed face 
lown on the platen glass 
1) is scanned by mov- 
ng lamps (2), and its КА 
таде іѕ projected onto Cokie 
he object mirror (3). DEVELOPER 
The image is reflected 
rom the object mirror YELLOW 
hrough a lens and col- 
)Tseparation filter sys- 
em (4) onto the image 
nirror (5). This mirror 
rojects the Image 
hrough the exposure 
yox (7) onto а posi- 
ively charged light-sensitive drum (6). The light image, in the 
irst cycle, has passed through a green filter and discharges 
he drum in non-image areas. Next, magenta toner, the filter's 
complementary color, is applied to the latent charged image re- 
naining on the drum with rollers containing rod magnets (8) 
-detail, above. Negatively charged toner, which coats magne- 
ic-carrier particles, is taken to the rollers by paddles. The toner 
s attracted to the charged image on the drum; carrier parti- 
cles, which remain on the rollers, are recovered. Paper from 


TRANSPORT 
PADDLES 


he tray (9) is held on a charged transfer roll, which attracts 7 АНН ГАР UN 

he toner image from the alloy drum and holds it on the pa- | 

er. The paper is held on the transfer roll for up to three ни Ее ® mp o ==) OPTICAL PATH 

sequential images, depending on the number of colors selected. 

The second cycle exposes the document through a blue filter, to the fuser (10) where heat fuses the color toners to the pa- 
ipplying yellow toner in exact registration over the magenta per. The melted toners give a glossy appearance to the copy. 
oner, The final cycle uses a red filter and applies cyan toner The copy paper then goes to the receiving tray (11). The 
over the magenta and yellow. The paper is then transported 6500 runs in full-color, three-color, or single-color mode. 


OCTOBER 1973 | 107 


The fascinating 


behind-the-scenes story of 


The Rescue 
of 
Skylab 


By WERNHER von BRAUN 
PS Consulting Editor, Space 


ILLUSTRATION BY BOB McCALL 


Our second Skylab crew should now be back, and our 
third one preparing to go up this month or next. 

Neither flight could have taken place, but for the 
spectacular space-repair feats of SRylab's initial crew 
which put the first manned mission in a class by itself. 
Dr. von Braun's revealing account of it will give you, 
as it gave us, a new insight into what was happening 
as astronauts and groundlings raced the clock to save 
crippled Skylab.—The Editors 
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Around the world in 270-mile-high orbit, once every 
93 minutes, sailed our first space station. It was the 
largest spacecraft ever built, 11815 feet long with its 
three-man crew's earth-to-orbit Apollo ferry attached 
Twenty-four days after its launch, it could also claim 
to be our most patched-up, lopsided spacecraft—and 
claim it proudly, considering the emergencies that this 
inelegance had enabled it to survive. 


Incredibly, a huge, gaily colored parasol sprouted 
from its hull. One of its two main solar-power wings 
was spread to the sun, the other one missing. But 
the important thing was, Skylab worked. 

By erecting the improvised parasol, and by extend- 
ing a Jammed solar wing in a spectacular spacewalk 
of more than three hours, Skylab’s first crew saved the 
entire $2!5-billion project from disaster. Their prowess 


as space repairmen put the stricken space station, 


Dramatic spacewalk by Conrad and Kerwin (latter beside long- 
handled cutting tool) frees solar wing —seen at lower right un- 
folding its panels, innermost one last— and relieves desperate 
shortage of electric power. Object extending below and beyond 
tool is a Skylab antenna. Colored parasol atop Skylab in fore- 
ground, already deployed from inside, shades it from solar 
rays and ends overheating that made it uninhabitable, after 
loss of micrometeoroid shield bared aluminum hull to the sun. 


seemingly hopelessly damaged in launching, back in 
order for their own 28-day mission and for the far- 
longer missions of two crews to follow. 

They had helpers on the ground. Some invented and 
produced brand-new space hardware with unheard-of 


speed. Others perfected | unprecedented spacewalk 

maneuvers, іп a huge underwater tank. This 15 the story 

of how the combined endeavors rescued Skylab. 
Continued 
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Repairing a stricken space station in 270-mile-high orbit opens the way 


Before repairs, jammed solar wing is seen barely opened, at 
right of Skylab's cylindrical Orbital Workshop, in photo made 
during Apollo ‘‘flyaround.’' Compare later view, below. 
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After repairs, freed wing is fully extended (above Skylab). 
Departing crew's photo also shows parasol (white patch), and 
windmill-like solar arrays of Skylab's telescope mount. 


Cutting tool that re- 
leased solar wing is 
displayed, left, by 
backup crewman Rus- 
ty Schweickart. He 
and a teammate re- 
hearsed spacewalk to 
do job on Skylab 
mockup submerged in 
huge tank, below, at 
Marshall space cen- 
ter, to simulate zero 
g. Floats made the 
tool “weightless.” 


Launched in one piece. Skylab was orbited un- 
manned, but completely assembled, last May 14. Joined 
end to end were three sections: a Multiple Docking 
Adapter where a crew would park its Apollo craft 
during its stay; an Airlock Module with a hatch for 
spacewalking; and an Orbital Workshop, the largest 
section, a two-story central laboratory and living quar- 
ters converted from a Saturn V third stage. A solar- 
observatory tower, the Apollo Telescope Mount, would 
pivot out sideward from the Multiple Docking Adapter 
after Skylab reached orbit. 

A key ingredient of our story: Skylab was our first 
solar-powered manned spacecraft. Two wing-like solar 
arrays, on opposite sides of its Orbital Workshop, were 
to be hidden during ascent within two hollow beams— 
held down alongside Skylab like the arms of a soldier 
standing at attention. In orbit they were to swing 
out, on radio command, as if the soldier raised his 
arms to shoulder height. Then panels of solar cells, 
folded accordion-wise in each beam, would unfold 
alongside the Workshop. The two 28-by-30-foot solar 
wings, the largest ones ever flown in space, would 
furnish more than half of Skylab’s electric power. Тһе 
rest would come from a windmill-like solar-array clus- 
ter on the Apollo Telescope Mount. 

The huge Skylab was launched by a two-stage Saturn 
V rocket. A smaller Saturn IB was to boost its first 
crew up to it the next day. Fate ruled otherwise. 

Trouble struck fast. Only 63 seconds after liftoff, 
Skylab was in big trouble. It was coming apart. 

At about 40,000-foot altitude, the supersonic slip- 
stream tore away the Orbital Workshop's microme- 
teoroid shield—a thin flexible shell of aluminum, in- 
tended to lie tight against the hull during launch, and 
then to be extended five inches by torsion bars. 

Wreaking havoc, the wind-whipped debris jammed 
one solar wing. It broke tie-downs of the other wing— 
which, opening prematurely, was ripped completely off. 

First inkling of this came when Mission Control in 
Houston commanded orbiting Skylab to open its wings 
—and nothing happened. From the Orbital Workshop's 
solar-wing system came a puny 25 watts, instead of 
expected thousands. An analysis of Skylab telemetry 
from liftoff to orbit told what might have occurred. 

In a pinch the Apollo Telescope Mount's “windmill” 
could spare power to the Workshop. Even a crew's 
Apollo could contribute a little from its fuel cells. 
But Skylab's supply for spacecraft operation and for 
science experiments was grievously curtailed. 

Heat wave in Skylab. Worse was to come. The lost 
shield would have shaded the Workshop from the sun's 
fierce glare in space. Without it, the interior's tempera- 
ture shot up past 120 degrees—and Skylab's living 
quarters became uninhabitable. 'That did it. 

Out the window went NASA's script for the first 
crew's mission. Instead, for the first time, a crew 
would go up to try to repair a disabled spacecraft. 

Skipper of the all-Navy crew was Capt. Charles 
("Pete") Conrad Jr., 42, veteran of Gemini 5 and 11 


and Commander of Apollo 12. His shipmates were 


Comdr. Joseph P. Kerwin, 40, full-fledged M.D. and 
the first medical spaceman; and Comdr. Paul J. Weitz, 
41. In that order the three bore a Skylab crew's titles 
of Commander, Science Pilot, and Pilot. 

Their launch was postponed five days, then five 
more, to equip them for their revised mission. But 
time was running out. Food, medicines, and films 
for three successive crews would soon spoil aboard the 
ovenlike craft. 'The heat even threatened to poison Sky- 
lab's two-gas oxygen-nitrogen atmosphere, with toxic 
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Running around Skylab wall is new space sport. Centrifugal 
force enabled crew to stride erect after start shown (by TV) 
from toeholds between lockers in ring around wall. 


fumes baked from polyurethane-foam wall insulation. 

Rigging a makeshift sunshade to cool the overheated 
Workshop was the crew’s most urgent task. They car- 
ried alternate versions—the most favored, a parasol 
designed and built in six days at Houston, which ar- 
rived barely in time for their May 25 launch. 

First look at crippled Skylab. When the crew ren- 
dezvoused with Skylab, 715 hours after liftoff, a “у- 
around” inspection confirmed NASA's diagnosis of 
the damage. Where one solar wing had been, only bits 
of jagged metal and dangling wires remained. The 
other wing, snagged around its beam by an aluminum 
strip from the torn-off shield, had barely opened—ac- 
counting for the 25 watts reported by telemetry. 

From their Apollo, the crew made a daring attempt 
to free the stuck wing. Conrad piloted the craft so 
close to Skylab that Weitz could lean out of the opened 
hatch and yank at the strip with a 10-foot tool shaped 
like a shepherd's crook. Nothing budged. They 
couldn’t open the wing with the tools they had, they 
reported. (Better luck would come about two weeks 
later.) They docked to Skylab, and slept in Apollo. 

First to brave Skylab’s heat next day was Weitz— 
wearing a gas mask in case toxic fumes lingered in the 


Down-to-business work of first Skylab mission included 
making 30,000 photos of sun with station's $121-million solar- 
telescope array, operated from console (left) in docking sec- 
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First showers in space refreshed Conrad, above, and his 
crewmates. Skylab shower has pushbutton spray and vacuum 
system to collect and dispose of the droplets of water. 


craft’s atmosphere after repeated venting. There weren’t 
any, a chemical test showed. Weitz started fans to 
make the Workshop’s temperature bearable, and he 
and the others lugged in Houston’s parasol. It was 
first choice for a sunshade because it could be de- 
ployed from inside Skylab, avoiding the hazards and 
difficulties of spacewalking. 

Up goes a parasol. The crew pushed out the folded 
parasol through an $8l4-inch-square opening in the 
Workshop wall called a "scientific airlock," designed 
to expose experiments to the vacuum of space. Adding 
sections to a “handle” raised the parasol until it cleared 
the hull. Then it unfolded into a rectangular 22-by-24- 
foot canopy shading the Workshop—and was drawn 
back close to the hull and secured there. 

The parasol's fabric was nylon cloth of high-visibil- 
ity golden hue, laminated to metallized Mylar film. It 
remained a bit puckered up, but it did the trick. Grad- 
ually the temperature in the Workshop fell. The 
crew could sleep in it by May 29; within another 
week, their quarters’ temperature leveled off in the 
reasonable mid-seventies. (Spots where they went to 
cool off meanwhile were Skylab's docking and airlock 

[Continued on page 170] 


tion. Miniature joystick at bottom is manual pointing control. 
Telescope array itself, pictured in orbit (right), extends at 
right angles to rest of Skylab space station. 


John Deere 300 symbolizes push by 
maker into the ranks of top sellers. Mo- 
del is powered by a 292cc Kohler engine, 
has an improved carb to cut vapor lock. 
This scooter has a trailing-arm bogie- 
wheel suspension. 


Ski-Doo's new free-air 340, a real 
speedster, combines a hot engine with 
slide-rail suspension to give high per- 
formance. A new square-shaft clutch 
takes the hesitation out of acceleration 
when you squeeze the throttle. 


Evinrude gets a new image this year 
with its Skimmer series. These new 15- 
inch tracked machines come with either 
a 400cc/35-hp, 440cc/40-hp, or 650cc/ 
50-hp engine. All have CD breakerless 
ignitions, fully instrumented dash panels. 
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Double Eagle, а new ‘74 from Raider, 
is unique: You ride in it instead of on it. 
The rear-engine vehicle has two eight- 


Suzuki XHR-440 is the Japanese mak- 
er's top-of-the-line model. It has a hefty 
37-hp, 432cc twin. The XR-440 com- 
bines advanced engineering with hand- 
some styling and full instrumentation—as 
well as extras like dual rear-view mirrors. 


with your 
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But 


way under hood, 


tracks, for a very stable ride 
legs all the 


they can't be used to absorb 


inch 


shocks 


Nimblest Mercury ever is the 440 S/R. 
which has a new slide-rail suspension 
rather than bogies—a first for this maker. 
The track has cleats permanently molded 
in, and tread pattern helps control side- 
Ways movement on hard-pack snow, 


For 74 —Hottest Pack 
of Snowmobiles Ever 


Improved power, handling, 
and reliability mark this 
year's ski-scooter crop 


By HERBERT SHULDINER 


The horsepower race is on again 
among snowmobile makers. The rea- 
son: Sluggish sales for the past few 
seasons. 

Sluggish? Only a snowmobile 

` manufacturer would think so. Last 
season, some 500,000 new snowmo- 
biles buzzed out of the salesrooms, 
to make a total of 215 million 
now in use. With fuel, accessories, 
and the machines themselves, snow- 
mobiles have become a billion-dollar 
industry. 

Noise control? Not this year. As 
legislative pressure has diminished, 
efforts to control noise have come to 
a virtual standstill. This is the year 
of performance. 

Last year, only one company of- 
fered a stock 50-hp engine. This 
year, at least a half-dozen offer 
engines in this power range. 

Companies such as Mercury and 
Outboard Marine Corp. (maker of 


Evinrude and Johnson, never before 
noted for hot machines) have pro- 
duced 50-hp engines for 1974. Rupp, 
Chaparral, and Skiroule also have 


‚ 90 hp packed in at least one model. 
Continued 


Sleek Skiroule Laser, a hot entry, has 
a 50-hp, 440cc, five-port Kohler engine. 
CD ignition and surface-gap plugs help ni р 
ease starting and prolong plug life. Ski EI us 
and rear shocks are standard on this 15- ' i 
inch-tracked machine. 
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Huge intake ducts developed by Ski- 
roule help increase power output of en- 
gine, while curbing intake noise. Unlike 
intake silencers, which cut horsepower, 
these ducts actually increase power. 


Scorpion Super Stinger 440, lower 
than ever, has a track only 145@ inches 
wide, supported by a patented Para-Rail 
suspension. This combination of bogies 
and slide-rails is an attempt to gain ad- 
vantages of both systems. The 440 is 
powered by a JLO 434cc engine. 
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Chaparral's ne 
cooled engines. Chaparral will devote more than half its pro- 
duction this year to snowmobiles powered by liquid-cooled 
engines. The new engine (above) will come in two sizes—a 
338cc model rated at 40 hp and a 432cc rated at 50 hp. Chap- 
arral says the liquid-cooled power plant will be smaller than 
equivalent air-cooled versions, with more consistent horsepow- 
er output and less danger of overheating. The engine has reed- 
valve induction and dual carbs. The top-of-the-line vehicle 
will be equipped with CD ignition, luxury-type upholstery and 
dash. It has a 15'^5-inch track and slide-rail suspension. 
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Sporty Sabre Jet has hottest engine 
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Moto-Ski's Chimo is a stable-riding Johnson JX 650 is one of the most sur- 


wide-track designed for family snowmo- 
biling. It’s powered by a 440cc two-cylin- 
der engine and is one of the longest 
snowmobiles made. This makes it ideal 
for carrying two persons. 


Revamped Harley-Davidson comes 
with two engine options: 398cc and 
433cc H-D twins. It also has breakerless 
CD ignition for easier starting. The new 
wide-track model is well built and loaded 
with ride-smoothing features. 


offered by Sno-Jet this year: 440cc and 
39 hp. The front-mounted engine plus 
wide-stance skis increase vehicle's rid- 
ing stability. Styling is patterned after 
Sno-Jet's Thunderjet racer. 


Rupp Nitro II boasts a 55-hp engine— 
one of the largest available for general 
sale. It features CD ignition with surface- 
gap plugs and automatic adjustment of 
air/fuel mix for temperature and baro- 
metric conditions. 


prising new entries this year. Its alter- 
nate-firing twin cranks out 50 hp, yet 
weighs no more than most 44Occ en- 
gines, according to OMC. Model has 
lightweight frame to go with the engine. 


Elegant Polaris Electra is one of 
the few '74s with major emphasis on 
safety and quiet operation. The new 18- 
inch-wide track has a completely sealed, 
acoustically insulated hood to cut noise, 
along with a new improved muffler. 


Other companies may have such 
engines in their line, but have not 
said so publicly. The reason: Fear 
of the implications of a horsepower 
race. In some instances, in fact, the 
announced horsepower ratings are 
lower than the engines’ actual ca- 
pacity. 

The heftier horsepower ratings 
have been obtained with new and 
bigger engines, or by tuning existing 
engines to turn out more power. 
There also has been a big shift to 
slide-rail suspensions, instead of bo- 
gies. Slide-rail suspensions help the 
track get more power to the snow. 
John Deere, Mercury, and Yamaha 
are among the companies that have 
introduced their first slide-rail sus- 
pensions this year. 

Liquid-cooled engines. One of 
the most interesting developments 
this season is the proliferation of 
liquid-cooled engines. A small Min- 
nesota company, Brutanza Engineer- 
ing, launched the trend last year. 
But, being a small company, they 
had little impact on the total mar- 
ket. This year, Chaparral has 
brought out an SSX series of snow- 
mobiles with liquid-cooled engines. 
And Alouette is offering a new model 
that takes to the trails with a Kohler 
liquid-cooled engine. 

The big advantages of liquid-cooled 
engines are better noise suppression 
and more consistent horsepower 
output. The engine runs at a con- 
stant temperature, governed by a 
thermostat, and is less affected by 
ambient temperatures or by throttle 
settings. 

At the same time, there has been 
an increase in the number of free- 
air-cooled engines. With most snow- 
mobile engines, fans blow air over 
the surface to provide cooling. Free- 
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Arctic Cat VIP Panther is one of the 
most luxurious snowmobiles offered this 
year. Console (left) has outstanding in- 
strumentation, and it's loaded with im- 
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air engines duct air in to provide 
the cooling. 

Fans, of course, steal engine pow- 
er. Eliminating the fan picks up a 
bit of power. However, free-air en- 
gines run considerably hotter than 
fan-cooled ones; it could reduce their 
longevity. For competition-minded 
snowmobilers this may not be a bas- 
ic consideration, but the average 
owner might find it costly over the 
life of his snowmobile. 

Reliability is up. On the relia- 
bility side, CD ignitions continue 
to catch on. Combined with surface- 
gap plugs, which are growing in 
use, CD ignitions should reduce the 
snowmobiler’s biggest mechanical 
problem—fouled plugs. 

CD ignitions also have eased start- 
ing, a nuisance with some models. 
The increasing use of two-cylinder 
engines also has helped here; twins 
are easier to turn over than single- 
cvlinder mills. 

There's been considerable improve- 
ment in ride comfort on many "745. 
Part of this results from the big 
trend toward more and better shock 
absorbers—both on the skis and on 
the rear of the snowmobile. Seats 
are thicker, too, and cushioned with 
foam of varying density to absorb 
ride shock and provide you with 
more comfort. 

Many safety hazards have been 
removed. Foot traps and shin bang- 
ers are much rarer now. There are 
better hold-ons for rear passengers. 

Many more snowmobiles now have 
padded handlebars and dashes to 
cushion you against injury upon im- 
pact. Moving parts are more effec- 
tively shielded to prevent accidents. 
Clutch guards, especially, have un- 
dergone great improvement in cover- 
ing the spinning mechanism--yet 
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provements: beltless hydraulic torque 
converter for smoother starts, electronic 


ignition, surface-gap plugs, and an oil- 
injection system. VIP has a 440cc Kawa- 


Yamaha GP 292F is one of the few re- 
maining snowmobiles with a single-cyl- 
inder engine. It cranks out 27 hp and, 
like rest of Yamaha line, doesn't need 
oil and fuel pre-mixing. Injection system 
meters exact amount of oil needed. 


don't hinder you in changing belts, 
even out in the field. 

Other advances show up in the 
chain and track tensioning systems. 
There’s less need for lubrication, be- 
cause many moving parts are now 
sealed for life. 

Despite the many changes in the 
"[4 models, there's little that's rev- 
olutionary. Some 340,000 snowmo- 
biles were left unsold at the end of 
last season, and manufacturers will 
try to move them first. There's little 
desire, this year, to make last year’s 
models look obsolete. 

But some 400,000 of the ’74s are 
slated to move into dealer’s show- 
rooms this winter. With that kind 
of supply, chances are you'll be able 
to wangle a good deal if you're plan- 
ning to scoot through winter this 
year. Gs’ 


saki twin with a standard electric starter. 
Its 1/-inch-wide track and torsion-spring 
slide-rail suspension give one of the best 
rides around. 
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Author Kocivar tries out the captain's seat after his fast ride. Jungle of dials at right is flight officer's domain. 


Aboard the Concorde SST 


With the first commercial supersonic transport service to the 
U.S. scheduled to begin by mid-1975, Popular Science's 
Flying Editor describes what it’s like up front in the cockpit 


Flight-test engineers answer Kocivar s 
questions. They monitor SST's eight tons 
of test equipment, checking on some 
3000 parameters of performance. 


By BEN KOCIVAR / PS Consulting Editor, Flying 


Mentally. I had to pinch myself 
to be sure it was true, but sure 
enough, there I was kneeling behind 
the captain’s seat in the needle nose 
of Concorde 02. 

"What's our speed?" I asked Gil- 
bert Defer, who was flving First Of- 
ficer in the right-hand seat. He 
pointed to the Mach meter directly 
in front of the narrow-handled con- 
trol yoke—it looked like a set of 
antelope horns—and with two fingers 
confirmed what my eyes saw: Mach 
2, with the needle inching up to- 
ward Mach 2.02. 

“А bit over 1300 mph,” he said as 


Digital readout tells passengers in rear 
they are flying more than twice the speed 
of sound. Yet they can move around the 
cabin as freely as in subsonic plane. 
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my eyes widened. The altimeter 
showed 51,000 ft., and we were still 
moving up to flatten out eventually 
at 54,000 ft. 

There was no physical sensation 
of speed. In the tiny cockpit for the 
two pilots and a flight engineer who 
sat sideways behind them, facing his 
instrument panels on the right, the 
noise level was low enough to per- 
mit conversation with only a slight 
voice rise. It was like being in the 
nose of a 707, but cozier. Captain 
Jean Franchi’s and First Officer De- 
fer’s shoulders seemed little more 
than a foot and a half apart. Be- 
tween them on the console I could 
see the four throttles that unleashed 
enough thrust to make the 204-ft. 
delta-wing giant practically stand 
on its tail during takeoff. 

Continued 
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Prototype 001, shown over Paris, flew astronomers across Africa at 56,000 ft. recently during major solar eclipse. 


You'd Never Know It's Mach 2 


Production version has a much longer tail cone—and improved engines that leave little visible smoke in the air. 
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NOSE AND VISOR UP 


Wing plate identifying the production 
plane is pointed out by Kocivar. Nine 
Concordes are on order, but some long- 
lead items are already ordered for No. 22. 


ЧЫТЕ ИТ 
поры BÉ 
FUMED 


ЖИЕ 
24 


No. 1 production plane, in Toulouse, 
is studied by Kocivar. Odd-numbered 
planes are being assembled in France, 
even-numbered ones in England. 
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Concorde and Tu-144 noses are both 
hinged to improve pilot's forward visibili- 
ty. At high speeds, nose and visor are 


VISOR DOWN — INTERMEDIATE DROOP 


It was hard to admit there was no 
physical sensation of speed 


We had taken off from Le Bourget 
near Paris little more than half an 
hour before on a 1500-mile trip west- 
ward over the Atlantic to below the 
southern tip of Ireland. 

"We've done the round trip to 
Iceland twice and went over 3700 
miles nonstop," Gilbert Defer told 
me. “In fact we were all prepared 
to fly from Paris to Washington be- 
fore the air show this year, and fly 
back with a dozen American con- 
gressmen just to prove how fast and 
easy it is. But somebody in the top 
British and French government ve- 
toed the idea at the last minute be- 
cause they were afraid of your en- 
vironmentalists." As we go to press, 
however, a Concorde is slated to 
land here in September for the dedi- 
cation of the Dallas-Fort Worth 
super airport. 

I can report that inside the pre- 
production Concorde, which is one 
of four test versions now flying, the 
environment was dandy. For takeoff 
I sat way back in the tail in one of 
the 32 tan-leather first-class seats 
over the delta wing. These were the 
size seats to be used in the 108- 
passenger configuration, four across 
with an aisle down the middle. 

Afterburner push. As we rolled 
down the runway for takeoff there 
was a noticeable push as the captain 
flicked on the four toggle switches 
behind the throttles that turned on 
the powerful afterburners. A chorus 
of “wows” came from the passengers, 
and then another murmur about 27 
seconds after we started to move as 
the nose came up at a steep angle, 
and we simply tilted back and 


kept up for best streamlining. For takeoff, 
visor is down and nose is tilted down 
five degrees. For subsonic cruise, visor 


VISOR DOWN — NOSE UP 


went on and on and up into the sky. 

“Ном many degrees up was that?" 
I later asked Defer. 

“Pullup is about 22 degrees and 
takeoff speed between 186 and 212 
knots,” he told me. The angle is 
then lowered to about 17 degrees for 
climb, and lowered again to about 
12 until cruise altitude is reached. 

The afterburners come into play 
again just before Mach 1 to give 
an extra boost to cruise at Mach 2. 
Jean Franchi, who is the chief test 
pilot on the Concorde and project pi- 
lot for 02, told me later: “The after- 
burners are used to about 47,000 ft. 
and Mach 1.7. From then on cruis- 
ing thrust of the four turbines is 
used, and acceleration is slow by 
comparison. Yet, within 10 minutes 
we reach 50,000 ft. and just over 
Mach 2.” 

We stayed subsonic over land to 
avoid making a boom, but within a 
half-hour of takeoff the cabin indi- 
cator showed us going past the speed 
of sound. 

Passengers relax. Up front in 
the middle and forward sections of 
the ship, 02 was still fitted with big 
panels of test equipment and three 
engineer stations mounted sideways 
along the length of the narrow fuse- 
lage. There had been an air of ner- 
vous excitement at the start. Yet so 
casual was the atmosphere now, and 
so much like flying in a conventional 
airliner, that the relaxed passengers 
seemed as much intrigued with the 
passing out of Concorde neckties as 
with the historic SST experience. 

Sitting in the extreme rear, I no- 

[Continued on page 142] 


VISOR DOWN — FULL DROOP 


is down and nose is up. For approach, 
landing, and taxiing, visor is down and 
nose is full down at 17 degrees. 


New Russian Tu-144 (left) has variable-camber ca- 
nard wing used for better control in slow flight. Wing 
retracts back into fuselage for better streamlining at high 
speed. Concorde (below) has small fixed canard, just 
below cockpit, that also improves control at slow speeds 
but does not retract at supersonic speeds. 
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Don Cooper b Y 


of Calgary, Alta., Radially-designed table has built-in folding chairs. It's sized to provide eat- 
Canada seating for four, room for four more on ing comfort for both adults and kids. 


Half-Notched T&G Picnic Table 
Knocks Down for Storage 


Н ere’s the winner of our first T ШЕ | S/g FIR 
monthly project award—a unique 9; — — = A T | 

picnic table made from tongue-and- i и 
groove cedar decking. Why did we 
choose it out of the hundreds of en- 
tries received? Several reasons: 

@ It’s a good-looking design, light- i ы 
weight, yet strong. a elg 

è It's a clever use of а common “EAR TRIM 
building material. eas 

€ It provides comfortable seating PLANED 
for four, without the need to step eid 
over the seats to sit down. And 
there's plenty of room for another 
four picnickers on folding chairs. 

€ It knocks down for convenient 
off-season storage. 

Want to make one of your own? 
Here's how: Start by cutting the 10 
crosspieces to length and profile. 
Then make the center-half notches. 
This is easiest with a saber saw. +yreapeo ROD 
Next, drill each piece to take the 4 REQ"D | < 
34” threaded rods. Use a 14” bit to “ә, p ^ 
simplify alignment problems. UAN l 

Seat supports and feet come next. dd Cae s YO = 
As shown in the sketch, the feet are > a ee 
grooved to fit their crosspieces, then x 
glued in place. If you like, elimi- 
nate the groove and screw the feet 
on from underneath. 


DIA. x 6"‏ "وا 
CARRIAGE BOLTS‏ 
i5 REG'D‏ 


216 DECKING 


2 x 6 DECKING 


2x 6 DECKING 
IO" LONG 


Last come the seats and tabletop, PLANE OFF 
all cut from plywood and bolted in TONGUE 
2 x» 6 DECKING 4 ВЕС'О 


place. Use plated bolts. Finishing? 


6° LONG 
The cedar doesn’t need any. Ply- 2 REQ'D 
wood parts should be primed with a | S 
product like Firzite (to minimize ча MESE EE " 
surface checking). Then apply at SET кони рїш ee ы 
least two coats of enamel. 05 4 REQ'D 


Want to enter your own design in our Weekend Competition? See page 153. OCTOBER 1973 119 


These intriguing electric heating /cooling systems bombed 
when they first appeared. But the mechanical problems 
seem to be solved, and the makers are pushing them again 


Will Heat Pumps Make a 


ELECTRICAL 
KNOCKOUTS 


LIQUID-LINE CONNECTION 
DRIER 


— SERVICE ACCESS PANEL 
By ROBERT GANNON 


{ need a new heating system, The 
old furnace not only guzzles oil like 
a sunburned brontosaurus, but is 
about to expire from sheer exhaus- 
tion. So I have to replace it. Now, 
after consulting with heating engi- 
neers, manufacturers, and trade or- 
ganizations, I’ve decided to take an 
unpopular step for a cold climate 
(upstate New York): install a heat 
pump. 

And I'll tell you why. 

First, a little background. The 
heat pump made its first big com- 
mercial splash in the early 50s when 
GE, Westinghouse, and some other 
large air-conditioner manufacturers 
started mass-producing a device to 
heat in winter, cool in summer. 

Essentially, they took conventional 
air conditioners and gave them the 
ability to more or less run backward. 
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COMPRESSOR 


FAN AND MOTOR ASSEMBLY 


\—— REVERSING VALVE 


SUCTION-LINE CONNECTION Cutaway view of Lennox heat pump re- 


veals heart of system. Key to pump is re- 
versing valve that changes cycle for heat- 
ing and cooling. System like this one pro- 
vides up to 58,000 Btu's cooling; 61,000 
Btu's heating. 


They called the result *reverse-cycle" 
air conditioners, or heat pumps. 

Here was a heating/cooling device 
that was simple, efficient, clean—and 
didn't even need a chimney. In short, 
aside from a high initial expense, it 
seemed ideal, especially wherever 
electricity cost was low. 

It looked so good that by the late 
90s more than a hundred manufac- 
turers were turning them out. 

Then trouble. The units started 
breaking down. All manner of things 
went wrong, but even the most minor 
malfunction often pyramided into 
compressor failure. And because 
compressors are sealed units, that 
meant replacement—for $200 ог 
more. 

The big trouble was that in the 
early days quite a few manufacturers 
merely placed reversing valves on air 
conditioners and sold them as heat 
pumps, without making any design 
changes. And the pumps just couldn't 
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COLDER AIR OUT 
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Heat pumps are simply central air con- 
ditioners with a reverse cycle for heating. 
In summer, the refrigerant absorbs heat 
from the room and exhausts it outdoors. 
In winter, cycle is reversed, with refrig- 
erant—colder than the outside air—pick- . 
ing up heat from the outdoors and releas- 
ing it inside the house. 


stand the wide range of temperatures 
--ойеп a hundred degrees or more-- 
of year-round use. 

Some heat-pump makers went out 
of business. Others limited sales to 
only the deep South. (One study 
found that compressors go through 
seven times the stress in northern 
climates.) Most put their sales forces 
on other products and sent their de- 
signers back to the drawing boards. 


Early problems solved 


Some of the problems were easily 
fixed—noise, failing electrical com- 
ponents, excessive vibration that 
shook loose connections. Others were 
tougher. Three typical ones: 

е Defrosting. Frost gathering on 
the outside coils acts as an unwanted 
insulator. It’s melted by reversing 
the cycle and sending heat outdoors 
for a few minutes. Works well, but 
such reversal creates a shock to the 
system; components suddenly change 


Comeback? 


their function, and temperature/pres- 
sure stresses shorten their life. 

Early models simply used clocks 
to reverse the cycle every few hours, 
needed or not. Today's models use 
solid-state sensors to measure tem- 
perature in the outdoor coil and the 
surrounding air, initiating a defrost 
cycle only when necessary. 

€ Oil migration. In all systems, 
a smal amount of oil circulates 
through the tubes with the refriger- 
ant. In the portion containing liquid, 
the oil is dissolved; where only gas 
is present, it slithers along the tube 
walls. In early models, enough of 
this oil seeped out so that not enough 
was left to lubricate. New models 
have (1) closer-fitting parts to stop 
refrigerant from taking oil with 
it, and (2) huge reservoirs large 
enough to hold two or three times 
the amount normally needed. 

e Resistance heat. As the outside 
temperature drops, the heat pump's 


General Electric's split heat pump installation shows out- 
door unit on concrete slab. Like a typical central air-condition- 
ing system, box contains fan, motor, compressor, coil. 


dee 


ability to draw heat from the air de- 
creases until it can't keep up with 
the needs of the house. Before that 
point is reached, though, resistance- 
heat banks—usually installed in the 
ducts—are switched on. First-genera- 
tion pumps were supposed to handle 
nearly anything, and so when tem- 
peratures plummeted below zero, the 
units strained and strained and final- 
ly died. Today most manufacturers 
admit that additional heat is needed 
(for the sake of the pump if not the 
house) at a relatively high tempera- 
ture, and so most models now switch 
on the resistance heat when tempera- 
tures are near freezing. 


Heat-pump boom? 

Earlier design problems have now 
been largely eliminated, and many 
utilities and most manufacturers 
claim to see the beginning of a boom. 

Some don't. International Heater 
Co., for instance, after first limiting 


Indoor section of Westinghouse heat pump has electric 
heater, blower (and motor), air-return duct, indoor coil. Elec- 
tric heater gives additional heat at cold temperatures. 


its sales to below the Mason-Dixon 
Line, is now getting out of the heat- 
pump business entirely. “The whole 
industry has been progressing more 
or less experimentally ever since 
the damn thing came out," says Bob 
Shelton, sales director. “We don't 
think the heat-pump problems have 
been solved. We have had excellent 
results with some of them, and we've 
had some very bad times with oth- 
ers.” Adds Bill Dalton, Internation- 
al's design engineer: “Our compres- 
sor failure rate was kind of on the 
atrocious side." 

Still, the heat pump seems to 
be moving north. Westinghouse, per- 
haps the most enthusiastic supporter 
of heat pumps in colder climates, 
says that northern utilities are talk- 
ing with salespeople about heat 
pumps all over the country, and are 
setting up promotion programs. 

Willard Boesewetter, of the Elec- 


Continued 
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“We had excellent results with some, bad times with others” 


trical Energy Assn., a utility trade 
organization, agrees: “The area of 
greatest potential growth for the heat 
pump is, say, from Charlotte, N.C., 
to Chicago.” 

Today, only a minuscule percent- 
age of the one-million installed heat 
pumps are in northern states. But 
with the sudden enthusiasm for 
*Save-a-Watt" campaigns, interest 15 
beginning to blossom. Nearly 30 per- 
cent of new homes are being outfitted 
with electric heat now, and utilities 
finally are looking for ways to hold 
back on usage--and the heat pump 
15 one good way. 


How economical are heat pumps? 

One thing is certain: The initial 
cost is high--usually a few hundred 
dollars more than conventional heat- 
ing/cooling systems, or, estimates 
Hyme Hagle, president of Hagle Sup- 
ply, Newburg, N.Y., about $800- 
$900 per ton, total installation, for a 
house requiring three tons or so of 
cooling capacity. 

Westinghouse figures are lower: A 
215-ton heat pump, for instance, 
might run $1445 installed, while a 
comparable electric-cooled, gas-heat- 
ed plant would be $1230, and an 
electric-cooled and resistance-heated 
house, $1250. 

Operating cost gets complicated. 

Start back at the electric plant. 
The oil, gas, or coal burned there 
heats boilers and turns generators 
and sends electricity to your house. 
There you change it to heat by run- 
ning it through conventional resis- 
tance baseboard heaters. You get the 
equivalent of only about a third ol 
the fuel used; the rest has been burned 
up already, simply making electrici- 
ty, or lost in transmission. 

"Use that same primary fuel for 
heating in your basement,” says Jack 
Langmead, technical director of the 
Gas Appliance Manufacturing Assn., 
“and your efficiency is going to be a 
lot better.” 

How much? A home furnace’s effi- 
clency Is about 75 percent when new 
(most of that other 25 percent goes 
up the chimney), and perhaps 65 
percent when it’s slightly out of tune 
and a few years old in the average 
home. By the time the heat gets 
through the ducts to your rooms 
(and taking off a few points while 
things warm), the efficiency has 
dropped to maybe 55 or 65 percent. 

Now put in a heat pump. During 
the summer the pump is slightly less 
efficient than the equivalent air con- 
ditioner because of the added com- 
ponents involved. 

In winter, though, a heat pump 
wil have a coefficient of perform- 
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ance of from 1.7 to 3.1, depending 
on brand and condition, at 45 de- 
grees F. That means that it pumps 
out about 215 Btu's of heat for each 
equivalent unit of electricity pur- 
chased. {That's 8.5 Btu's per watt, 
compared with 3.4 Btu's per watt 
from electrical resistance heat.) 

So you're getting about 75-percent 
efficiency now, or, the electric people 
say, some 15 percent more than the 
conventional furnace gives. You're 
way ahead. But that's at 45 degrees. 
As the temperature drops, so does 
efficiency, until somewhere close to 
zero degrees it disappears; you might 
as well be using resistance heat. 

As a matter of fact, you are; your 
auxiliary resistance banks were 
thrown in up near freezing, so you've 
been using electricity lke crazy. 
How much, depends on the unit, 
the installation, the amount of heat 
your house needs, the climate, and 
half a dozen other factors. 


Everyone disagrees 


And that's why confusion reigns. 
The only real evidence is compara- 
tive figures, and they're hard to come 
by. Why? 'The gas, oil, and utility 
people disagree. The fuel people have 
figures that show electric heat uses 
more fuel, while the utility spokes- 
men can prove with equally impres- 
sive numbers that any kind of elec- 
tric heat uses less of the country's 
reserves—especially if you add in 
such things as the gasoline needed 
to transport oil to your home. 

The heat pump seems to make 
environmental sense, too: Electrical 
engineer Herold Hayward, says, “The 
heat pump is the only negative pol- 
luting heat system around. It not 
only doesn't add pollution to the air, 
but because it probably is equipped 
with a precipitator it removes it." 

Back at the utility plant, of 
course, pollutants continue to cloud 
the sky. “But isn't it better to have 
one huge energy source to control 
than 10,000 small ones?" asks utility 
spokesman Boesewetter. 

Last June, in hearings before New 
York's Public Service Commission, 
some interesting points were brought 
out regarding fuel use by utilities. 
John C. Moyers of Oak Ridge Na- 
tional Laboratories testified that his 
studies show that the average resis- 
tance-heated home in, for example, 
Philadelphia, is responsible for the 
consumption of 2.6 times as much 
fuel as a like one heated by gas. 

On the other hand, Moyers says, 
the typical heat-pump-operated home 
"consumes essentially the same 
amount of fuel as the gas-heated 
home. If . . . the systems are com- 


pared for homes having optimum іп- 
sulation . . . the heat-pump-heated 
home then consumes five-percent less 
fuel than the gas-heated." 

Actually, on a long-term basis, it 
may not make much difference any- 
way. Eventually—maybe in 50 to 100 
years—we'll run out of everything-- 
oll coal, and natural gas. Then, 
Westinghouse's Joseph Nelson says, 
“Electric power will have to be the 
answer. So the question becomes, 
what is the most efficient device we 
can put on electric power? The an- 
swer is the heat pump." 

In making my own decision as to 
what plant would be best for my 
house, two big negatives remain: 
that awesome initial cost and the 
lack of qualified servicemen. 

And this last, the scarcity of good 
men, should be perhaps the prime 
consideration for most home owners. 
Says International's Shelton: “Up to 
now the situation has been horrible. 
People have jumped from being or- 
dinary sheet-metal mechanics, who 
have installed only a dozen or so air 
conditioners, to heat-pump experts 
--with disastrous results.” 

Fortunately, in my case, the two 
local men are quite competent. One, 
Don Van Buren, says, “I like the con- 
venience—no fuel to be concerned 
with. And the cleanliness. And with 
this energy crisis coming—well, 
they’re sure as hell not going to turn 
off the electricity. Even if it does 
cost me a little more to run because 
of the high rates here, for how long, 
if oil prices keep rising?” 


Heat pumps aren't for everyone 


If vou're not interested in air con- 
ditioning, if no maintenance people 
are near, if you live in Alaska, forget 
it. But if vou are thinking about go- 
ing electric anyway, you should at 
least consider a heat pump. And if 
you do, you might check out these 
things. 

€ What does your utility com- 
pany say? Some are enthusiastic. 
Some aren't at all. Some have a 
maintenance underwriting program. 
Most will send a man out to do a 
survey of your home and work up 
an annual cost estimate. 

® Look at your house. Well in- 
sulated? Too small? (An apartment 
might be adequately served by a 
one-ton unit for cooling, but there 
are no certified models in this size.) 

€ Check your local expert. How 
many units has he put in? Talk to 
some of his heat-pump customers. 

I still feel a heat pump is sort of a 
gamble. But I'm going to take it. Ask 
me in three years if the decision was 
the right one. Gs 


Special 10-Page 


Home Heating Section 


Beating 
the | 
Energy 
Crisis: 
IMore 
Heat 
from 
Less Fuel 


It's time to get your 
furnace—and house—in 
top shape. It could be 

a long, cold winter 


H eating your home takes a mas- 
sive bite out of our nation's energy 
supply. In fact, keeping your fam- 
ily and the millions of other fam- 
ilies in the U.S. warm accounts for 
14 percent of the country's fuel bill. 

Furthermore, the shortage of gas 
and oil is driving prices in the 
direction of Skylab. Worse, fuel 
won't be available in some areas at 
some times this winter at any price. 
The tanks will be dry. That's what 
happened last year in many areas 
of the Midwest. Schools, churches, 
and factories had to close because 
of a lack of No. 2 fuel oil. Homes 
have top priority and will get what- 
ever oil there is again this winter. 
But if the situation gets worse this 
season, some homes—maybe yours 
--may run short of oil, gas, or electric 
power for heat. 

New research on how to conserve 
energy will help in the future. The 
government's General Services Ad- 
ministration, for example has an- 
nounced plans for a new Federal 
Building in Manchester, N.H., that 
would, says the journal of the Amer- 
ican Society of Heating, Refrigera- 
tion and Air-Conditioning Engineers 
(ASHRAE) “provide a  labora- 
tory for the installation and mea- 
surement of both recognized and 
innovative energy conservation tech- 
niques/equipment." Heating  tech- 
nology will get high priority. 

Also underway is a Princeton 
University study of energy use spon- 
sored by the National Science 
Foundation. Researchers are check- 
ing design factors апа life-style 
variables in an entire community. 
Their aim: to find out just how 
people use energy and what can be 
done to save it by changing use 
habits and by building differently. 
Project co-director Richard Grot, 
for example, feels that high air in- 
filtration may account for up to 30 
percent of the heat loss in a typical 
dwelling in their guinea-pig town of 
Twin Rivers. If so, a series of rela- 
tively simple fixes can save money. 

Some changes already have been 
put into effect on the national level. 
The Federal Housing Authority 
has toughened its minimum stan- 
dards for new homes to give greater 
energy-use efficiency. Maximum 
heat loss is now half what was al- 
lowed in 1965. If you move into a 


new house this winter, you get a 
head start. You should expect a 
better-insulated, more tightly sealed 
house than before. FHA requirements 
may eventually get stricter. 

ASHRAE-whose theme this year 
is "save energy"—is hard at work 
on new building standards of its 
own. And not all the attention 15 
being focused on new construction. 
ASHRAE engineer Nick LaCourt 
says, "We hope to make specific 
recommendations-in new and ex- 
isting housing—to improve engineer- 
ing design without deviating from 
our comfort standard." 

But what can you do for your 
present home—this winter? 

If your furnace is old, inefficient, 
and a fuel gobbler, this might be 
the time to buy a new one. But 
even without such a drastic move, 
you can probably cut your fuel use 
by 10, 20, or even 50 percent—de- 
pending on your present heating 
efficiency. 

The next nine pages give you the 
specific information you need to 
tune your furnace and heat-delivery 
system to peak efficiency, add in- 
sulation in problem areas, stop air 
infiltration with the type of weath- 
er-stripping most appropriate to 
vour home, and so on. 

One final thought. For years, most 
heating experts have advised that 
you improve insulation, add storm 
windows, and perform similarly ex- 
pensive alterations only if they 
saved enough money to pay for 
themselves in a reasonable period of 
time. And frequently it was cheaper 
to simply burn more fuel. 

That was in the age of cheap, 
abundant fuel—an age we will not 
see again for many years, if ever. 
So today, that type of thinking is 
out of date. And fuel costs are go- 
ing up so fast that some experts 
say almost anything you do to save 
fuel will pay for itself—if not this 
year then next year or the year 
after as heating costs soar. 

Perhaps even more important, 
there will be times when fuel be- 
comes scarce, possibly unobtainable 
for certain periods of time. When 
that happens, the homeowner who 
can nurse the most days of heating 
out of a tank of fuel will stay warm 
—while other furnaces around him 
sputter out.—The Editors 
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Combustion testing is a procedure for 
experienced heating technicians only, but 
there's still plenty you can do to put your 
heating system in peak form. Combus- 
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tion testing involves checking draft and 
stack temperatures, sampling flue gases 
for CO, and soot. All this requires spe- 
cialized test equipment. 


Balancing your heating system is one 
job you can do better than a technician. 
On hot-water systems you balance via 
valves that regulate flow to radiators. 


Checking temperature rise across heat 
exchanger is another job you can handle. 
You'l need to drill holes in return and 
supply plenums. Tape shut when done. 


Tune Your Heating System 


Your present heating system 
can warm you through the 
energy crisis if you help 

it make the most of its fuel 


М о doubt about it. The newest 
heating systems will give you more 
heat from a given amount of fuel 
than their predecessors. But unless 
you're ready to invest in a whole 
new plant, your best bet for getting 
through the coming winter in com- 
fort is to put your whole system— 
from burner to registers to thermo- 
stat—in top working order. 

Start with the distribution system. 
If you’re using a hot-water system, 
the piping and radiators or convec- 
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tors form your distribution center. 
If you have electric heat, the radiant 
panels or baseboard heaters are a 
distribution system of sorts. Forced- 
air systems have their ducts and reg- 
isters. No matter what type distribu- 
tion system your heating plant uses, 
it can likely be improved. 

First step: balancing. Experts 
often use expensive and complex in- 
struments to balance a home heating 
system initially. But only you can 
tailor the balancing of your system 
to your personal needs. It requires 
no equipment at all; it's a trial and 
error procedure and may take sev- 
eral weeks to get the adjustments 
set exactly to your liking. Once 
they're set, however, you mark the 
control positions and they're easily 
reestablished when the next heating 
season arrives. 


Balancing is simply the concept of 
adjusting the temperature on a rela- 
tive basis. Thinking in relative terms, 
go into each room in your house. 
Try to determine how you may re- 
duce the amount of heat input into 
any particular room. For example, 
many people find the bedrooms more 
comfortable when they're cooler than 
the primary living area of the home. 
If you agree, then here's a good place 
to begin saving fuel. Maybe you 
don't mind throwing on a couple of 
extra blankets on cold nights. It's 
often desirable to keep game rooms 
and workshops much cooler than 
other rooms because of the heavier 
activity in these areas. Upstairs 
rooms can often be limited in heat 
input because downstairs heat will 
rise up stair wells and even through 
floors to help heat the upper area. 


Hot-air systems can be balanced via 
dampers in air ducts. If your system has 
none, they're easy to install. Diameter 
must correspond to that of duct. 


You adjust heat rise by turning a spe- 
cial pulley to change its diameter. This in 
turn changes the blower speed. Higher 
speed means lower heat rise. 


to Peak Efficiency 


Rooms located close to the furnace 
wil have shorter duct or piping 
runs. Throttling these short runs 
helps to force more water or air into 
the long runs, heating other areas 
of the home with the heat previously 
wasted. 

Hot spot: the kitchen. The kitch- 
en will probably win top honors for 
fuel savings. Lots of heat flows into 
this area the year around—heat 
from the condenser of a refrigerator 
^ or freezer, from the dishwasher апа 

the range. Don’t be surprised if you 
turn the heat entirely off in the kitch- 
en area and still find it plenty com- 
fortable. 4 

The actual mechanics of carrying 
out the balancing job can vary great- 
ly. First, be sure that there are no 
obstructions to heat flow such as 
chairs, carpet, and drapes blocking 
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Humidifier is practically mandatory 


to maintain comfort at lower tempera- 
ture levels. Well-designed kits let you do 
the installation yourself. 


ч 


Primary control on many oil burners is 
located by means of a probe inserted in- 
to smoke stack. Remove the control and 
brush soot from helix at the same time 


registers or baseboard heaters. If 
you have individual room controls, 
as many electric heating systems do, 
you just turn down the control until 
a comfortable level is reached. With 
a hot-water or forced-air system, you 
must adjust the amount of heat be- 
ing carried into the particular area 
from the main system. While this 
can be done by simply closing valves 
at radiators and closing registers, it’s 
not the most efficient way. It’s far 
better to go back as near as possible 
to the heat source—normally at 
the trunk line feeding that part of 
the house. 

A trunk line is a large duct or 
water line that leads from the fur- 
nace to supply several rooms with 
heat. From this main line, there'll 
be smaller branch runs, like limbs 
on a tree. Ideal is to be able to re- 


To clean points, a thin piece of paper 
can be pulled between contacts on bi- 
metal thermostat. Never lubricate the piv- 
ot points of thermostat controls. 


you clean the furnace. Primary control is 
easy to identify. Look for the reset but- 
ton on front cover. It will be labeled with 
the word “reset”. 


By EVAN POWELL 


duce the flow of air or water by clos- 
ing a damper or a valve located ad- 
jacent to the trunk line. If valves are 
not provided in a hot-water system, 
they can be expensive and difficult 
to install; then your best course 
would be to use the valve at the 
radiator to adjust water flow and 
heat input. Dampers in a forced-air 
system, however, are inexpensive and 
fairly easy to install—as long as the 
branch runs are accessible. 
Maintaining the system. Take 
a close look at a hot-water system for 
signs of leaking or rusting at pipe 
joints. A sample of water taken from 
the furnace will tell you if there is 
rusting. Large flakes of rust may in- 
dicate serious problems. If you find 
such symptoms, contact your servic- 
ing dealer for an expert evaluation. 
Continued 
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Check the pump coupling, and lubri- 
cate the motor and pump with manu- 
facturer’s recommended lubrication 
(usually SAE 30) if oil ports are 
provided. 

Owners of hot-air systems should 
be particularly careful to change 
filters at frequent intervals—at least 
every 30 days. Clogged or restricted 
filters are a primary cause of im- 
paired efficiency. If the blower cham- 
ber of the furnace shows evidence 
of a great deal of lint or dust, it 


might be wise to remove the access 
panel of the squirrel-cage blower 
and clean the blower wheel thorough- 
ly with a small brush and a vacuum 
cleaner. 

The motor should be lubricated; 
belts on belt-driven equipment should 
be checked. Belts should depress 
about 34 inch with light finger pres- 
sure midway between motor and 
blower pulleys. Be sure all power is 
turned off to the furnace before re- 
moving panels. 


How an oil burner works 


The electrical supply is ted into the 
primary control from a 115-volt circuit 
at the entry panel. The limit control is 
often placed in this line also. A built- 
in transformer supplies a 24-volt con- 
trol circuit to the room thermostat and 
to the safety shutdown circuitry. The 
safety circuit may be actuated by a 
heat-sensing bimetal located in a flue 
passage, or by a light-detecting cell 
which sees the light of the combus- 
tion flame. In either case, the burner 
shuts off in the event of flame failure, 
and in addition, a safety delay is in- 
corporated to prevent firing the com- 
bustion chamber when it is hot. When 
actuated, the primary control provides 
115-volt current to the burner motor 
and to a high-voltage transformer. The 
high voltage arcs between two elec- 
trodes, above and slightly in front of 
the nozzle. This ignites the oil spray. 

The motor shaft is coupled to a 
blower and to the oil-pump shaft. The 
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Oil-furnace gun here, has been taken 
from furnace for demonstration. Firing 
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blower forces air through the blast 
tube where it is twisted through a 
turbulator disk before it exits to mix 
with the oil spray from the nozzle. 
The oil pump forces oil at high pres- 
sure through the jet line and nozzle. 
The nozzle is engineered to provide a 
consistent spray pattern. 

Any deviation in spray requires noz- 
zie replacement. The oil-line filter 
should always be changed at the same 
time. Correct air/oil balance is ob- 
tained by moving the air shutter. 
This should only be done by a quali- 
fied technician with combustion-test 
instruments. Flame will normally—but 
not always—be bright yellow with 
slightly orange tips. 

Excess oil is returned to tank 
through second oil line. Above-ground 
tanks may use single line. It then be- 
comes necessary to purge air from 
pump before burner can be restarted if 
tank runs dry. 
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head has been removed from blast tube 
for clarity. Nozzle at bottom is a spare. 


Thermostat in top shape? It can 
have a direct and substantial effect 
on fuel consumption. But it's not 
just a simple matter of turning it 
down five or seven degrees. First, 
check to determine if the thermom- 
eter on the thermostat is accurate 
enough to give a fair temperature 
reading. This is done easily by com- 
paring it with a thermometer known 
to be accurate. Thermostat ther- 
mometers can be adjusted by moving 
a small allen screw on the bimetallic 
type or by loosening a tab and slid- 
ing the sealed glass tube up and 
down on mercury-type thermometers. 

Also, since most thermostats іп use 
today use a sealed mercury bulb as 
a switching device, it's important 
that they be correctly leveled. Do 
this by placing a level on a flat spot 
which is usually provided at the top 
of the thermostat body or at flattened 
tabs located under the thermostat 
cover. Loosen the screws that attach 
it to the wall and adjust the thermo- 
stat to either side until it's level. 
Then retighten the screws. 

Take a close look. See just how 
your thermostat operates. If it uses 
a switch contact rather than a mer- 
cury bulb, clean the contacts slight- 
ly with a piece of notebook paper. 
'This helps remove dust and burnish- 
es the delicate contacts. 

Your inspection of the thermostat 
will likely reveal a small device called 
an anticipator, which may be alto- 
gether strange to you. It's a separate 
scale and pointer within the control, 
with longer and shorter burner-cycle 
operation indicated. The anticipator 
uses a small amount of heat from 
the current flow that passes through 
the thermostat as it controls the 
furnace relays or valve. This small 
source of additional heat allows the 
thermostat to compensate for the 
overrun of the blower when the fur- 
nace cuts off, when the heat that 
has been absorbed by the heat ex- 
changer continues to radiate into the 
circulating air after the burner or 
elements have shut off. 

The anticipator must be set cor- 
rectly. To do this, simply follow the 
small low-voltage thermostat leads 
into your furnace. There they will 
connect to a control called the pri- 
mary control in oil burners or to 
the main gas valve on a gas furnace. 
Removing the cover of this control, 
you'll find a name-plate tag that lists 
the current consumption of the 
thermostat circuit, stated in tenths 
of an ampere. Set the anticipator to 
this rating by sliding the pointer to 
the number corresponding. 

Add a humidifier. This is essen- 
tial for two reasons: maximum com- 
fort and maximum benefits from low- 
er overall temperature in the home. 
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ROOM T'STAT 
Gas burner is shown removed from 
| gf furnace, with valve in place. Screwdriver 
indicates opening where air and gas mix. 

Flame appears at slits, far right. 
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MAIN BURNER VALVE 


How a gas burner works 


Electrical supply lines usually lead 
to a low-voltage transformer mounted 
on or near the furnace. The 24-volt 
output is fed through the room therm- 
ostat and the high-temperature limit 
switch before energizing the gas valve. 
Two limits are often used—one in the 
115-volt line, and an auxiliary in the 
24-volt circuit. 

A safety circuit is provided by a 
thermocouple that is part of the 
shield or deflector mounted directly 


In a forced-air heating system, a 
humidifier is easily installed in the 
supply plenum or chamber of the 
heating plant. With electrical or hot- 
water heat, place a portable (or 
built-in) unit within major living 
areas. 

Even under the best conditions, 
moisture levels suffer when air is 
heated to room temperature during 
winter months. Nasal passages and 
body membranes become dry, and 
the evaporation rate of moisture from 
the skin is greatly increased. Since 
this makes us feel cool, the first in- 
clination is to turn the thermostat 
up a notch or two. 

By adding moisture to the air, the 
humidifier overcomes the “cold sev- 
enties" problems, allowing us to re- 
duce the temperature and still re- 
main comfortable. The humidistat 
control should be set between 30 
and 40 percent relative humidity 
(lower during periods of extreme 
cold). [See "How to Install and 
Maintain a Humidifier,” PS, Janu- 
агу 773. | 

Thermostat economy. Now 
you're ready to roll the thermo- 
stat back from normal levels. But 
don't go too far—chances are the 
next night you'l have it turned up 
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over the pilot-light flame. The heat 
from the pilot light acting upon the 
thermocouple generates a tiny elec- 
trical current, which is used to hold 
a second valve open within the body 
of the gas valve. Failure of the pilot 
flame cuts this current and the gas 
is shut off. Holding down the pilot 
button opens the safety valve manual- 
ly for lighting the pilot. Both pilot 
safety valve and main burner valve 
must open for the burner to operate. 


higher than ever. Rather, take this 
approach: Turn the thermostat down 
two degrees and leave it in this posi- 
tion for 48 hours. Then, drop two 
more degrees. Before long you'll find 
the lowest level that’s comfortable 
for you. You may be surprised to 
find that this is probably around 65 
to 68 degrees or even lower. In 
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When valves are open, gas flows 
through the main valve and through 
the safety valve to the manifold and 
to the pilot line. The pilot flame is di- 
rected to the burner tube of the ad- 
jacent burner, and this burner in turn 
ignites the others. As the gas flows 
from the orifices, it mixes with air in 
the burner tube. The number of burn- 
er tubes and sizes of orifice open- 
ings vary, depending on the model 
and output of the furnace. 


England, Iceland, and the Scandi- 
navian countries, the average room 
temperature is kept in the lower 60s, 
but they compensate by wearing 
heavier clothing than we're accus- 
tomed to indoors. If you don’t ob- 
ject to this, there’s no reason that 
you can’t do the same. 

Continued 


Ten steps to cope with the energy crisis 


Check all registers and grilles for rugs, chairs, tables or drapes that can re- 
strict free air movement. 

Balance the heat-distribution system according to your needs. 

Add a humidifier. This makes a big difference in the comfort level of an area 
for a given temperature. Extra humidity makes you feel warmer at lower tem- 
peratures. But check for vapor barrier first. 

Turn thermostat down two degrees every other day until you reach the lowest 
possible comfort level. You might be surprised to find it at 68 degrees or even 
lower. 

Consider insulating air-supply ducts. Also, check quality and amount of insula- 
tion in walls and ceilings. 

Check and seal all points where air enters the home. Check and repair or add 
weatherstripping around doors and windows. Consider the installation of 
storm doors and windows. Close fireplace damper when not in use. 

Consider installation of additional or oversize oil tank. 

Clean combustion chambers and flue passageways (and chimney if necessary). 
Provide adequate air for combustion in furnace. 

Tune the burner and have combustion tests made. Set controls for maximum 
efficiency. Have oil-line filter element changed. 

Change or thoroughly clean air filters at least once a month. Check and 
adjust blower belt (if so equipped) at beginning and middle of season. 
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Remember that every degree reduc- 
tion means a significant saving in 
fuel. Once you've reached the lowest 
temperature at which you can be 
comfortable, touch up the balancing 
of the house. By now you have prob- 
ably reduced heat input considerably 
and accomplished quite a savings in 
fuel consumption. 

How about the “nighttime set- 
back?" There’s a lot of controversy 
about this question. At a recent meet- 
ing of the Hydronics Institute, two 
authoritative speakers voiced widely 
differing statements on the subject. 
But the most recent research—an 
analog computer study conducted by 
Honeywell, Inc.—indicates that un- 
der normal conditions, nighttime set- 
back of thermostats does indeed con- 
serve fuel energy. 

If, after balancing and reducing 
the overall heat you still want to set 
the thermostat back at night, fine. 
But don't give it priority over the 
other procedures. 

What about health aspects? 
Of course, if you suffer from chronic 
respiratory ailment, or if there is a 
baby in the house, check with your 
physician before reducing tempera- 
tures below “normal” level. But oth- 
erwise, the physicians and medical 
experts whom I've questioned voice 
no objection at all to lowering aver- 
age temperatures significantly in the 


home, and most were enthusiastic 
about the benefits of humidification. 

Tuning the heating plant. 
This brings us to the primary source. 
To check the operation of electric 
heat sources, you're rather limited. 
About all you can do is turn off the 
power and check all connections. Be 
sure that there are no restrictions 
to free air flow around the heating 
units or grilles; with a volt-ohm 
meter, check to see that voltage 
drop is no more than 10 percent 
with the unit in operation. But if 
you burn oil or gas, there's probably 
quite a bit of room for improvement, 
much of which you can do yourself 
if you have the necessary information. 

What you can do. Cleanliness is 
important. The carbon accumulation 
inside combustion chambers and flue 
passageways acts as an insulator. 
Only 14 inch of soot accumulation 
can reduce efficiency 20 percent. 
Removing it is not a "fun" job. 
You'l have to take the smoke pipe 
down and, with an old vacuum or 
shop vac, clean the passageways 
thoroughly, using the crevice tool 
or hose to “scrub” the inner sur- 
faces. Don't attempt to vacuum the 
combustion chamber of furnaces that 
have a fibrous lining | PS, Sept. '65]. 
This fragile material, easily recog- 
nized by its fabric-like appearance, 
as opposed to stainless steel or ce- 


Convert to continuous air circulation 


A serious waste of fuel occurs in all 
start/stop forced air systems. When the 
fan is off, all circulation stops. Warm 
air rises and stacks up against the ceil- 
ings—the largest area of heat loss in 
most homes. Cold air settles down to 
floors where children play. 

Continuous air circulation (CAC) 
solves these problems. And it solves 
them best if the CAC fan is two-speed. 
The fan works at high speed while the 
furnace is heating, then drops to low 
speed when the heat shuts off. The low 
speed provides enough circulation to 
prevent stratification, but not so much 
that you feel a cool draft. In this way, 


CAC contributes to fuel economy by re- 
ducing your impulse to boost the thermo- 
stat during heat-off periods. You also 
take full advantage of sun-warmed rooms, 
since air is distributed evenly to other 
parts of the house. And CAC gives you 
fuller benefit of air cleaning and humidi- 
fication devices built into your system. 
How to make the conversion: The 
average installation takes from half an 
hour to three hours and costs around $50 
for a new two-speed motor and control— 
assuming your blower is belt-driven. 
Match the new  motor's full-speed 
power, shaft diameter, amperage, and 
frame to the one you're replacing. Check 


128 | POPULAR SCIENCE 


FURNACE 
FAN CONTROL 


ramic (fire bricks), has several ad- 
vantages—one of which is that it 
rarely needs cleaning. Replacement 
kits are available for many older 
furnaces. 

Most of the flue passageways can 
be reached through the opening where 
the smoke pipe or exhaust vent leaves 
the furnace. Although some new 
chemical cleaners have been devel- 
oped that remove an appreciable 
amount of carbon without overheat- 
ing the furnace interior to burn it 
away, vacuum cleaning the furnace 
interior is still the most thorough 
and safest method. 

If yours is a warm-air furnace, 
adjust the blower speed to obtain 
the recommended air temperature 
rise across the heat exchanger of the 
furnace. To measure this, drill a 
small opening in each of the two 
chambers where the ducts originate 
on the warm-air furnace. After the 
furnace has been in operation for sev- 
eral minutes, place a thermometer 
in one chamber, note the reading, 
and then obtain the reading from the 
opposite chamber. The difference be- 
tween the two readings is the air 
temperature rise. Consult manu- 
facturers instructions for correct 
readings. 

For a gas-fired furnace, the maxi- 
mum rise in most installations should 
be 100 degrees F, the minimum rise, 
70 degrees. With an oil furnace the 
maximum rise should be 100 degrees, 
the minimum 60 degrees. And in an 
electric furnace the maximum rise 


[Continued on page 172] 


this by shutting off all power to furnace 
and removing cabinet panel at blower/ 
filter compartment. Mark direction of 
blower rotation on housing. Buy a SPST 
fan control for dual operation and adjust 
top speed to 85/100-degree furnace heat. 

Disconnect and demount old motor, 
remove variable-pitch pulley from its shaft 
and attach to new motor shaft. Fasten new 
motor to mounting plate, check alignment 
with fan pulleys, replace drive belt and 
adjust tension. Connect and turn on power 
to check blower rotation. Turn off power 
and replace old thermal control with new 
fan control, wiring per maker's diagram 
and local codes. That's it. 

The double-wound motor will now drive 
your fan continuously—at low speed— 
whenever the powerline to the furnace is 
on. It automatically switches to full speed 
as furnace temperature rises above 100 
degrees, back to low speed when tempera- 
ture drops. (Bonus: Summer circulation at 
low speed provides cooling effect.) If your 
furnace has a multi-speed direct-drive fan 
motor, consult a heating expert re CAC 
conversion.—J. M. Matthewman 


[J. M. Matthewman is a heating technician 
for Emco Kawartha Limited, a Canadian climate 
control concern. Formerly Chairman of Technical 
Standards Committee, Nat. Warm Air Assn. of 
Canada, he's an authority on CAC.] 
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Checks and adjustments of your present weatherstripping 


To locate air leaks, use your hands as 
a diagnostic tool. Feel around edges of 
window and door openings for any draft. 
Mark leaks with chalk for later action. 


By LEN HORTON 


Ar nother way to fight the winter’s 
energy crisis is to seal your home 
against infiltration of cold outdoor 
air. One means of doing this is to 
fill all stationary cracks with a good 
caulking compound (acrylic latex; 
polysulfide, silicone, or butyl rubber 
—see chart PS Sept. '69). 

Cracks which must remain mov- 
able, however—as around doors and 
windows—must be weatherstripped. 

The effectiveness of weatherstrip- 
ping—proven during our nation's last 
critical fuel shortage following World 
War II—was reaffirmed recently in 
a report issued by the National Bu- 
reau of Standards. 

According to this report, effective- 
ly weatherstripped homes use 15 to 
30 percent less fuel for heating than 
those that aren't weatherstripped. 


Check for leaks first 


Before rushing off to buy materials, 
however, check to see if weather- 
stripping is actually needed. Your 
home may have been sealed suf- 
ficiently when it was built. 

On a relatively cold and windy 
day, run your hand around windows, 
doors and shoe moldings that face 
the direction of the wind. Wait for 
the wind to shift before testing for 
drafts on other walls. (Incidentally, 
an adequately sealed home will usu- 
ally develop a light layer of mist on 
windows on the downwind side in 
cold weather.) 

Other areas cold air can leak 
through are cracks around wall and 


See streaks of daylight between door 
and frame? Door stop should be more 
tightly seated with additional nails—even 
before you apply new weatherstrip. 
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Adjust double-hung windows with 
metal channels lacking adjustment screws 
by bending metal lip until window holds 
position but doesn't bind excessively. 


FOR GREATER HEATING EFFICIENCY: 


window air conditioners and pull- 
down attic doors. Materials dis- 
cussed here may be used for sealing 
these, too. 

Once you find a leak, you have to 
decide what kind of weatherstrip will 
best plug it. Unless you're a profes- 
sional carpenter, you probably won't 
tackle the installation of metal weath- 
erstripping—though it’s the only 
type that’s rated permanently effec- 
tive. To apply metal weatherstrip- 
ping to a door, it must be removed 
from its frame for grooving. Door 
and frame are then fitted with metal 
strips that interlock when the door 
is closed. 

To apply metal to a window, the 
sash is removed from the frame for 
grooving and weatherstripping; the 
most effective type has a spring-sash 
balance that springs shut to provide 
an air-tight seal. 

The time to apply metal weather- 
stripping is during home construction 
or when replacing windows and 
doors. Many prehung units come 
with factory-applied metal strips. 

Fortunately, there are many other 
weatherstrippings that are easier to 
install and less costly than metal. 
Unlike metal, however, none are 


Seal Air Leaks with 
Weatherstripping 


truly permanent—though many are 
as effective until they wear out or 
until the seal must be destroyed. 

To help you choose from the vari- 
ety available, we’ve divided weather- 
stripping into categories according 
to the job they do (see chart). You'll 
also find effective materials for seal- 
ing cracks around overhead garage 
doors; 1f you have an attached, heat- 
ed garage, this door must be weather- 
stripped—a simple half-hour’s job 
with the better systems. 


Adjust doors and windows 


Weatherstripping won’t compensate 
for improper adjustment of a door 
or window. Doors and windows 
should be checked for tightness be- 
fore weatherstripping is installed. 

If your home has double-hung 
windows, see that the top window 
doesn’t creep open. A double-hung 
window is adjusted in one of two 
ways: 

If the window is removable from 
the frame, you'll probably find three 
adjustment screws in one of the 
channels: at top, center, and bottom. 
Turn top and bottom screws a bit 
to produce a slight bow in the chan- 

Continued 
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Vinyl foam tape self-adheres once 
backing strip is peeled away. Just press 
in place so foam compresses when win- 
dow closes: it’s an invisible seal. 


Hair felt is cheapest, but wins no con- 
tests for looks or longevity. Tack it 
around perimeter of windows or doors. 
It eventually deteriorates, flakes apart. 


Vinyl-covered urethane foam is ef- 
fective thumbtacked around doors. If pan- 
el isn't warped, it will do job of more 
sophisticated and costly weatherstripping. 


Caulking cord can't be beat for sealing 
stationary cracks, as around air-condi- 
tioners. You can use it on windows only 
if they'll remain closed all winter. 


Different weatherstrips for different jobs 


nel. Then test to see if the window 
still creeps when closed. 

If your window can't be removed 
from the frame, adjust by bending 
the flexible aluminum lip along the 
length of the channel (see photo). 


Movable cracks 


e Self-adhering closed-cell vinyl 
foam tape. The recent development 
of closed-cell vinyl foam has been of 
major significance to the weather- 
stripping industry. Unlike the weath- 
erstrippings that preceded it (open- 


SA 
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VINYL STRIP OR TUBE 


Combination strips—vinyl foam or 
tube attached to aluminum or wood 
mounting strips—can effectively seal 
warped doors. But they cost more. 


SLOTTED FOR 
ADJUSTMENT 


OUTSIDE OF DOOR 


SINGLE OR. 
MULTIPLE 
VINYL FLAP 


Door sweeps are least expensive 
type of door bottom, easiest to install. 
They need adjustment for wear, though 
—especially the single-flap version. 


FACTORS IN CHOOSING 


cell vinyl foam and hair felt), closed- 
cell vinyl foam completely blocks 
the passage of air. 

If a product uses closed-cell vinyl 
foam, the package will usually say 
so. To test, hold the coil of weather- 
stripping to your mouth and blow 
tobacco smoke through it. Closed- 
cell vinyl will hardly let a wisp pass. 

As self-adhering tape, this foam 
is an effective weatherstrip for the 
top and bottom of double-hung win- 
dows and at the top and sides of 
doors that are not warped. 


Snap-on channels are designed to 
seal jalousie wiridows—bad air leakers. 
Similar type seals casements, though 
good ones have built-in weatherstrip. 


DOOR BOTTOM 
|| 8 SHOE WITH 
^. «xd RAIN DRIP 

DOOR-SIDE. 
ЕССЕ 
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Threshold door bottoms are most 
effective, hardest to install. You must 
remove door for trimming, may even 
have to replace existing threshold. 


THRESHOLD 


WHICH WEATHERSTRIP FOR WHERE 


Ease of Relative 
Type application | Effectiveness; cost Longevity 


Moderately | Good 
expensive 


Excellent for| Excellent 
iself-adhering 


ape types 


Closed-cell 
vinyl foam 


Vinyl-covered | Good (must 
polyurethane |be tacked) 


Combination |Good (must 
kits (vinyl be nailed or 

foam on | screwed) 
wood strips 

or rolled vinyl | 

in aluminum | 

strips) 

| Good (must 
be tacked) 


Hair felt 


Cord caulking| Excellent 


Excellent 


Moderate 


Expensive 


Inexpensive| Poor 


Inexpensive| Excellent 


Appearance | 
(where Where | 
exposed) applied | 


Doors (top & 
sides) | 
Windows (top 
& bottom) 


Doors (top & 
sides, mainly) 


Doors 
(especially 
when warped) 


Doors (top & 
sides) 
Windows (top 
& bottom) 


Can be | Stationary | 
painted cracks 


Closed-cell vinyl foam tape is 
vailable in several sizes for various 
ze cracks. Cost ranges from 75¢ to 
1.60 per package, depending on size. 
package is enough to do about 
e door or two windows. 

e Hair felt. Hair (or wool) felt is 
e oldest weatherstripping on the 
narket—it survives because it's 
heap. It comes in several shades: 
rown, black, and grey. But since 
. remains visible when installed, it 
uld be considered an eyesore. 

The material is fairly effective as 
ng as windows (in particular) 
ren't opened and closed too much, 
'hich tends to wear away the felt. 
ut it eventually deteriorates. One 
wm of hair-felt weatherstrip has 
errated metal on one side, making 
, more sturdy. 

Cost of hair felt ranges from about 
9¢ to 99e, depending on size and 
uantity. The cheapest package pro- 
ides enough for one door or two 
ündows, and the more expensive 
ne gives you enough to do about 
hree doors or six windows. 

e Vinyl-covered polyurethane 
oam. This is a polyurethane foam 
trip wrapped in a vinyl cover. It 
an be purchased in various thick- 
esses from four to 16 mils, either in 
ackages (standard package has 
nough material to weatherstrip one 
oor or two windows) or off rolls 
arried by home-supply dealers, It 
uns about 60¢ for an 18-foot length. 

As with hair felt, the strip remains 
xposed, which may prove objec- 
ionable. However, it does make an 
ffective weather seal, especially 
round doors. For windows, its abil- 
у to seal off air infiltration is re- 
uced as the window is opened and 
losed. In other words, once the seal 
; disrupted, effectiveness is reduced. 


: Continued on page 162] 


linge its own weatherseal 


Revolutionary new continuous hinge 
With gear-mesh pivots locked in a 
arrel channel that runs the full height of 
oor) makes weatherstrip unnecessary on 
inge side of jamb. All three sections are 
igh-strength aluminum extrusions. In 
tandard door heights from Roton Hinge 
Iv., Allied Products Corp. 5401 W. 
oosevelt Rd., Chicago, Ill. 60650. 
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LESS FUEL 


Does your home have inadequate insulation? 


Or maybe none at all? 


Add Plastic Foam 


O.. of the easiest and most eco- 
nomical ways to add insulation to an 
existing home is by mastic-bonding 
rigid foam insulating panels to ceil- 
ings and walls. You avoid the ex- 
pense and complications of adding 
in-the-wall insulation, and complete 
the job in a fraction of the time. 

You use the foam on the interior 
surface of outside walls (don’t waste 
it on inside walls) and on ceilings 
that are directly under a roof or 
unheated attic. You don’t use it on 
walls or ceilings that have efficient 
vapor barriers (it would transfer the 
barrier to the cold side—a no-no) 
but few homes with poor insulation 
are likely to present this problem. 

Where the foam is used on walls, 
cover it with paneling or gypsum 
wallboard to protect its relatively soft 
surface against impact. Bond the 
paneling or wallboard to the foam 
with the same mastic used to bond 
the foam to the walls. (This must 
be a suitable type. Label should spec- 
ify usability with foam.) On the 
ceiling its textured white surface re- 
quires no paint. If you want another 
color, latex paints work fine. 

The foam I used is Cellofoam, an 
expanded polystyrene foam made by 
United States Mineral Products Com- 
pany, Stanhope, N.J. 07874. The 
panels are 1” thick, 2’ wide, and 4’ 
long. Price of the 2'-by-A' panels: 
80 cents apiece. (Our two wall-appli- 
cation photos were supplied by 
Amspec, 1880 Mackenzie Dr., Co- 
lumbus, Ohio 43220—manufacturers 
of styrofoam insulation. Write them 
for dealer data on this brand.) 

How to use it. On walls, I start 
from a corner, and mount the first 
course vertically, then cover the rest 
of the wall horizontally. When pan- 
eling is mounted over this foam 


to Ceilings 


and Walls 


By GEORGE DANIELS 


(starting from the original corner) 
its edges won’t meet at foam edges. 
At windows and doorways give 
the foam a trial fit “dry,” and trim 
as needed before applying the mas- 
tic. When mounting the foam after 
applying mastic, I give it a slight 
sliding movement to assure a firm 
bond. A fraction of an inch will do. 
At windows, you may have to 
widen the stool (inside sill) with a 
nailed and glued strip. The apron 
Continued 


Will it burn? 

If you read the papers you probably 
know about the controversy over fire and 
foam. What's the truth? Some foams are 
dangerous, others aren't. The Cellofoam 
used here has been classed as ''self- 
extinguishing” (new regulations may re- 
sult in a new term): Apply a flame to it, 
the foam will burn (or melt); remove the 
flame, the foam goes out, as below. Be- 
fore using another type of foam, test it. 
If it stops burning when you pull it back 
from flame, no problem (most wood isn't 
that safe). Fumes? Animal tests indicate 
Cellofoam's (while flame is applied) are 
less toxic than those from burning wood. 
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heated with 


Stainless steel 
torch, is best foam-cutting tool. Wrap the 
handle with rags to insulate your hand. 
Cuts are as smooth as original surface. 


knife, 
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Apply mastic along edges and at cor- 
ners with notched trowel. Mix mastic 
thoroughly or solvents on back surface of 
foam can cause hollows on the front. 


1 
s i! 

а S 
X 


Press panels firmly into place. If mastic 


oozes out around edges, skim it off be- 
fore applying next panel. This keeps the 
panel fronts clean as you go. 
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toothed blade, but be prepared for dust 
that clings to tools and clothing. You 
need whisk broom and vacuum. 


est-fit panels that go around windows 
and doors. Then stick them in place. 
Remove baseboards before foaming, re- 
place them over finished paneling. 


Foam insulation comes with and with- 
out reflective vapor barrier. Bottom piece 
is asphalt-felted on both sides for roof- 
top use. You then cover with roofing. 


under the window and the casing 
around it can usually be removed, 
then replaced after the foam and 
paneling or wallboard are in place. 
A wider stop strip inside the casing’s 
inner edge completes the job. 
Baseboard and shoe mold should 
be removed before the foam is in- 
stalled, then replaced over the pan- 
eling or wallboard. At electrical out- 
lets, cut openings in the foam and 
paneling large enough to permit 
emergency removal of the cover plate. 
For the ceiling, plan according to 
the job. On a plain ceiling you can 
stagger the foam panels like bricks. 
If ceiling is average height you can 
use 2”- or 3”-thick foam (your sup- 
plier will probably have to order it) 
to get maximum insulation. 


A quick tack bond between paneling 
and foam is possible with some mastics. 
Just push and pull panel in and out of 


position a few times, then press flat. 


How much heat 


can double glazing save? 


Since windows may account for as 
much as 40 percent of your home's ех- 
terior wall area, heat loss through glass 
is a major factor in fuel conservation. 
In existing homes, the best you can do 
is wrestle up well-fitted storm windows; 
but in new construction or remodeling, 
buy windows of insulating glass (double 
panes with an air space between) pref- 
erably mounted in wooden sashes. 

Ponderosa Pine Woodwork has com- 
piled statistics (based on sample homes 
across the snow belt) that indicate such 
windows in a fully insulated house" can 
save up to a third of the energy required 
for heating, compared to the same house 
with single-glass aluminum windows. In 
extreme cold belts (where "degree days” 
exceed 7500 during heating season) tri- 
ple glazing is recommended—either con- 
ventional storm windows over the insulat- 
ing glass, or special IG sash with remov- 


able storm panel. 
“FHA standards: R-19 in ceilings, R-11 in 
walls. See “Is Your Insulation Up to Win- 
ter?” PS, Nov. '72. 


When you’re headin’ out fishing 
or hiking or camping... 

or headin’ down the basement... 
pick up the 760! 


Inside and out, the 760 Powermaster has a lot going for it. A lot 
more than you'd expect from an airgun. 


Pick up the 760 and stick the butt into your shoulder. Feel the 
heft, The balance. Give the stock a good rap. Solid. Take a look 
at the barrel. Solid steel. The receiver is die-cast alloy. 
With strong all-metal bolt action 


All real-qun reasons why over a million shooters 
have picked up on the Crosman 760. 


Just a couple of pumps will do for basement 
marksmanship. Or pump up to velocities 
of over 550 fps in the great outdoors 
Shoots BBs or .177 caliber pellets 
Accurately. 

Pick up the 760. Feel the difference 
Crosman gunsmith craftsmanship 

makes. Inside and out 


Write for free catalog 
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Audio compressor and VOX circuit 
plug into your tape recorder and substi- 
tute for standard microphone. Author's 
carved wood case allows hand-held op- 
eration or stand-alone operation. 


older си 
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Automatic Volume and Vox 
for Your Tape Recorder 


This special microphone 
starts your recorder and sets 
level automatically 


By GREG BEARD 


{ f you've ever tried making гесога- 
ings of conversations, you know that 
getting a good tape—from beginning 
to end—is a bit tricky. 

Starting your recording too early 
means tape waste; starting it at just 
the right time is a gamble. Too often 
that first sentence is lost, if you're 
asleep at the switch. 

The recording level nearly always 
needs a "touch up" during the tap- 
ing; 1t seems to defy logic. And try- 
ing to record a speaker who's a “bob- 
ber and weaver" or someone moving 
about a room can be frustrating. 

Recording with this special micro- 
phone, however, will add two signifi- 
cant extras to your tape recorder. 

The first is a VOX (actually a 
voice-operated on/off switch). The 
VOX circuitry simply uses the mi- 
crophone to measure the amount of 
sound that is normal for the area 
you are in. Anything above that 
level (preset by R16) indicates to 
the VOX that the speaker—or what- 
ever you wish to record—has start- 
ed, and so should the recorder. 
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Almost instantaneously, a relay 
clicks and the recording has begun. 
And, as a bonus, approximately two 
seconds after your subject has 
stopped (allowing for deep breaths) 
the VOX automatically stops the re- 
cording. No more wasted tape and 


no more missing sentences, either. 
The second addition you'l have 
made to your recorder is a compres- 
sor, or automatic volume-control cir- 
cuit. Once a recording level is set, 
the compressor circuit will keep it 
Continued 
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We can help him and 
her pack more 
comfort into camping. 


MIND: It's easier keeping it 
on vacation fun when the 
driving's more comfortable. 
That's what Power Steering 
and TiltWheel Steering 

are all about. 


serie | 
arry less driving 
burden. Adjust for 
comfort as you 
adjust the wheel. 


ARMS: н k 
Have less work to do, g | —! 
with Power Steering. A 7— TUMMY: Tilt-Wheel 
ji Steering gives you 
/ plenty of room for it. 


KNEES: Same thing 
FEET: Should be for them. 
pointed in the 

direction of a GM 
dealer for a 
demonstration. 


i 


Power Steering and Tilt-Wheel | dealer for a demon- — 


Steering are two things you should А k € E , ! 1 stration of Power 
take camping. Power Steering Slo oy M Steering and Tilt- 


helps make handling easier, even on rough back 5 €... Wheel Steering.’ a = 
roads. And parking easier, even in tight places. Saginaw Steering Gear Division, и 
Tilt-Wheel lets you adjust the wheel to yourmost General Motors Corporation. 
comfortable driving position while you drive. SA Г 
Also moves out of the way to make entry and » | aE 
exit easy. See your Chevrolet or GMC Truck TILE WHEEL STEERING 
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constant. When a “bobber and weav- 
2 | ег” is close to the mike, the com- 

МШЕ Р! | pressor automatically turns the re- 

— اا اا‎ Б A cording volume down. When he 

: weaves away, however, the circuit 
compensates by turning the gain 
up. You’re no longer constantly 
plagued with watching VU meters. 

Construction. All components 
for the VOX and compressor fit on 
a 2V4"-by-8" perforated board. Use 
#22 bus wire with sleeving for all 
component  interconnections, and 
shielded wire to the connectors. The 
exact type of connector you use will 
depend on the jacks installed in 
your particular tape recorder. Pl 
should mate with the microphone in- 
put jack on your recorder. P2 plugs 
into a remote start/stop input. If 
your recorder does not have this, 
installing one is simple. 

Just wire a two-pronged connector 
in series with the batteries of your 
tape recorder. With the recorder on, 
shorting the connector pins will 
start the recorder. Connected to P2, 
however, your machine will start 
each time K1, the relay in the VOX 
circuit, closes. 

Six AA batteries, three on each 
side, are wired in series to get the 
required nine volts. If you wish to 
use another nine-volt source, how- 
ever, you can simply plug it into 
jack J with the tip being positive. 

Once the VOX / Compressor is con- 
nected to your recorder, turn on S1 
and S2, and set the VOX threshold 
(R16) to just above room noise. 
Adjust the record level to nominal 
and make a few test recordings 
checking for distortion. Once you've 
found the right level for your re- 
corder, you're set. Your next live 
recording wil be right—automat- 
ically. 
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PARTS LIST 


Cl, 4, 8, 10, 12—50mfd electrolytic capacitor 
C2—2.2mtd electrolytic capacitor 

, 7, 11—0.1mfd ceramic capacitor 
C5—220mfd electrolytic capacitor 
C6, 100mfd electrolytic capacitor 
R1—120,000-ohm, aw resistor 
R2—56,000-ohm, qaw resistor 
R3, 9, 13—10,000-ohm, 14w resistor 
R4, 10, 14—1000-ohm, 14м resistor 
R5—15,000-ohm, 14w resistor 

6, 11—1 megohm, 4w resistor 
R7—120,000-ohm, 4w resistor 
R8, 12—2700-ohm, 14w resistor 
R15—56-ohm, 14w resistor 
R16—50,000-ohm, miniature potentiometer 
R17—6800-ohm, Law resistor 
R18—1500-ohm, 14w resistor 
R19—150-ohm, 14 м resistor 
R20—2200-ohm, 14w resistor 
R21—330-ohm, law resistor 


6-AA R22, 23—560,000-ohm, Anu resistor 
BATTERIES Dl, 2, 3, 4—diodes 1N266 or equiv. 
IN SERIES 1-Q6—NPN transistor Motorola HEP 50 


2, P-channel FET 2N3820 
Q4, 5, 7—N-channel FET Motorola HEP 801 
Q8—PNP transistor Motorola HEP 52 
9—NPN transistor Motorola HEP 53 
EE oc mtn 1K-200K Radio Shack 


K—miniature relay Radio Shack 275-004 

S1, 2—DPDT mini toggle switches 

Pl, 2—see text | 

M—dynamic microphone Philips ELO91/10 or 
equiv. 

J—minature phone jack 

All electrolytics 16 volts 
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In the last three years, over a quarter million people switched 
from other makes of cars to our Satellite. 
That was only the beginning. 


ci 5 ~) ٣ У 


Du] 


For three years now, our 
Plymouth Satellite Wagons have 
had more cargo room than any 
other mid-size wagons in the 
country. And forthree years, people 
have been switching from other 
cars and wagons to Plymouth 
Satellite. 

This year, we expect our '74 
Satellite Wagon to win you over. 

Maybe it'll be the fact that our 
wagon is big enough to carry 
4'x 8' paneling on the gear floor 
even with the tailgate closed. 


Watch AFC Football, Championship Baseball 
Playoffs and the World Series on NBC-TV. 
Brought to you by Chrysler Corporation. 


т I ee cis ET 
— LEE 


Er. e 


(Compare that to other mid-size 
wagons.) 
Maybe it'll be the three-way 


tailgate itself, which makes it easy 


to load either things or people. 

Or maybe it'll be the way we 
engineered this wagon. With a 
torsion-bar front suspension. A 
body made strong by more than 
4,000 welds and quieted by more 
than 95 individual components to 
reduce noise. 

Maybe it'll be the Electronic 
Ignition System with no points or 


Mid-size 


Extra care in engineering...it makes a difference. 


condenser to replace. It virtually 
eliminates ignition tune-ups. And 
helps spark plugs last as much as 
18,000 miles. 

Or maybe we'll win you over 
with the fact that all our engines 
run on regular gas. 

You see, getting a quarter of 
a million people to switch from 
other cars and wagons to our 
Plymouth Satellite in the last three 
years was only the beginning. 

Whatever it takes .. . this year 
we're out to win you over. 


| CHRYSLER 
Satellite. 


Plymouth 
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Architect's plans: several ways to order 


A study plan for the Olympic—floor plans with additional specs to help 
you decide if house fits your needs and site—is only $1. V-PAC Guide ($2) 
catalogs other plans in our series, also shows homes from previous series, 
and includes building tips from V-PAC Council members (15 leading manu- 
facturers and agencies in leisure-home field). One set of Olympic blueprints, 
$25; three sets $35 (if you need extras to file for approvals). Address all orders 
to PS Vacation Plans Service, Box 622, Princeton, N.J. 08540, 
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Can Stack 
Two 
Ways 


If your site is less steep, 
reverse levels: Tuck entry 
floor under bedrooms 


This two-story, two-bedroom house 
is a cozy size, despite its im- 
posing appearance. It’s a veritable 
eagle’s nest, perched on eight sturdy 
columns in close-set pairs, and tied 
to its hillside site with a dramatic 
catwalk. As illustrated here, the 
house has the living room on its up- 
per (entry) level, connected to the 
lower bedrooms with a spiral stair- 
case. But the plan is easily reversed 
for a more conventional stacking. 

Either way, each bedroom retains 
its private balcony and easy access 
to the bath and utility rooms. A com- 
pact kitchen is handy to the open- 
plan living-dining room on the other 
floor, flooded with light from the 
sliding patio doors on three sides 
that open the entire space to a canti- 
levered deck. The roof has a wide 
overhang to shelter outdoor activi- 
ties; it pagoda-peaks to a central 
skylight. 

Unlike the other nine homes in 
our series (which continues through 
December), this one—the Olympic— 
is an adaptation from an earlier 
group. We asked architect Robert 
Martin Engelbrecht to refine his 
earlier design without sacrificing any 
of the original impact. Any way you 
stack it, this is one of his most versa- 
tile homes, adaptable to many sites 
with minimal excavation. It’s ideal 
for a couple with one or two small 
children . . . as a "shared" invest- 
ment for two childless couples . . . 
or—eventually—as a retirement re- 
treat with guest room.—Al Lees 


“Buy 12 Craftsman panels, 
get this jig saw Iree. 
some deal from The Paneling People.’ 


Thats 


“One of the best f can still get the saw for only $6. 

deals Гуе ever heard of for — «m There are ten different looks to choose 
home handymen." That's je from in our Craftsman line, ranging from formal to 
what Wally Bruner, host ofthe \ 1 rustic. Or you can also get the same free saw by 
do-it-yourself TV show T e buying 12 panels from our new Weldwood 
"Wally's Workshop", says " Collection. 
about this special offer. Call toll-free 800-447-4700 (in Illinois, 

Here's how 800-322-4400) to find out the name of your 
it works: U.S. Plywood, nearest participating lumber or building supply 
The Paneling People, dealer. And hurry, offer ends December 31, 
will give you a Rockwell’ 1973. (Or such earlier date as supply is 
Model 67 USP Jig Saw exhausted.) 
absolutely free, when you From the company that makes 
buy 12 Craftsman' Panels. Ree fine U.S. Plywood products, to the dealer 
This double-insulated saw in your neighborhood who carries them, you'll 
lets you cut panes face-side | get a good deal from 
up and it sells in stores | | ay 
for $19.99. т The Paneling People. 

So it’s easy to see A 


you're getting a very good 
deal. And even if you need as 
few as 6 Craftsman panels, you 
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Wf U.S. Plywood 


Taking Care of 
N Your Car By RAY HILL 


Good hints others have used : ж їз, AF 


If you have a helpful car tip, send it We'll pay you $25 for each one we use. 
to Car Care, Popular Science, 355 Lex- Photos aren't necessary. Sorry, but no 
ington Ave., New York, N.Y. 10017. tips can be returned. 
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Switch-terminal corrosion? 


To stop corrosion of the terminals 
of your AC’s low-pressure cut-out 
switch, remove the electrical connec- 
tor from the switch. Then, clean 
the switch cavity, and use grease to 
fill the cavity and coat the termi- 
nals. Reconnect the switch and 
you've kayoed corrosion. 


` Stumble and lag on acceleration 


If this is your car's problem, it may be caused by an accelerator pump " 
plunger cup that is worn. You can quickly tell if this is the case by checking | | - 
the discharge from the discharge jets of the accelerator pump. Remove the X Wu o ww | 
air-cleaner cover, open up the choke with your finger, and look down into  Electronic-ignition control 
the carburetor. If, when the accelerator pedal is depressed, gas doesn't 


shoot out of the jets in a steady stream, the plunger cup is worn. Some control units that check out 


on a tester won't work on a car 
because of a heavy grease coating 
applied to the wiring-harness elec- 
trical terminals by the vendor. Re- 
moving this excessive grease coating 
may allow the electronic control unit - 
to operate as it should. 


کے 
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\ \ \ \ - : 3 : | : 5 ; 
4 \ \\W — Wind noise and water leakage 

РУ ЭН A | | | Wind and water leaking іп at the 
When it's difficult to remove door and trunk keys wiper int wecbun of a vent win 
Insufficient lubrication often causes this problem, but there's an easy cure. dow? 'The gap between weather strip 
Buy a сап of Dow Corning 4X Spray or an equivalent silicone spray. Use the and glass may be excessive. Add a 
nozzle extension furnished with the aerosol can to inject the lubricant into rubber spacer (about 44” by 3/16") 
the cylinder. After you've sprayed the problem lock, insert and withdraw between weather-strip flap and door 
the key several times to disperse the lubricant evenly within the cylinder. frame to improve sealing. Make sure 

You should have no further trouble removing the key. the glass is firmly bonded. 
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New cars need a different kind of oil. 
And with what a new car costs, 
you can 't risk buying the wrong oil. 


Not every kind of oil 1 
right for new cars. Some 
can do more harm than 


0115 
good 


simply because they lose their 


ability to lubricate your car's 
; engine. Howdoesthis happen’? 
New car engines run hotter 
because they have to run with 
so many more things making 
demands on them. 

Automatic transmissions 
Power equipment, Air 
conditioning. Trailer towing 
Emission control devices. 

Together they put more 


neat 
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on your oil. So when it 
cools it can sometimes turn 
into a thick, coagulated mess. 

Once that happens there's 
nothing to stop engine bear- 
ings from knocking and fail- 
ing. When the bearings have 
had it, so has your engine. 

At Gulf, we sell the right 
kind of oil for new cars. Low 
ash Gulfpride " Multi-G. It can 
withstand the higher 
operating temperatures ої 
cars from 1971 on. 

We're not the only 


nes who 
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y there's one kind ol 

oil that's right for new cars. 
Chrysler, American Motors, 
Ford, and General Motors say 
soin black and white in their 
new car manuals. With new 
cars costing what they do, 
vou can't afford to use the 
wrong oil. 

Low ash Gulfpride Multi-G. 


The right oil 
for new cars. 
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ticed the fuselage flexing or “spring- 
boarding" much the way you may 
have seen the wingtips of a 747 or 
707 bending up and down as they 
pass through air bumps or clouds. 

Defer, who has made over 100 
flights in the Concorde, told me “Һе 
workload flying the Concorde is less 
than flying conventional sweep-wing 
jets. There are no 
spoilers or speed 
brakes to wor- 
ry about. We 
are very 
steady, with 
stability aug- 
mentation sys- 
tems on all three 
axes that take care 
of keeping the plane 
smooth at all times. 
We even have auto- 
matic controls that 
can make complete- 
ly automatic land- 
ings in Category 
IITA ‘zero-zero’ vis- 
ibility.” 

I almost said, 
"Just like a Piper 
Cub, alors," when 
Defer came up 
with another in- 
teresting bit of in- 
formation. 

"To trim our 
ship at different 
speeds we shift 


fuel back and 
forth." 
When speed 


increases on the 
SST, the aero- 
dynamic center 
of pressure 
moves rear- 
ward, and as 
a result the 
plane needs re- 
trimming. On a 
conventional 
plane this can 
be done with a 
trim tab that 
makes an aerody- 
namic change in 
the shape of the 
elevator. But this 
adds drag and a speed penalty. On 
the Concorde the same effect is ac- 
complished by transferring fuel 
from a group of forward tanks to a 
fuel tank in the rear. Then, after 
supersonic cruise is over, and the 
plane slows down, fuel is transferred 
forward to put the center of gravity 
where it's needed for best subsonic 
control. 

Like other supersonic craft, the 
Concorde varies its engine air intake 
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Aboard the Concorde SST 
[Continued from page 118] 


and exhaust openings to match speed 
requirements. During takeoff the in- 
takes, which have movable ramps 
and intake flaps at the bottom of 
the engine, are wide open to permit 
maximum air flow. Once over Mach 
1.3, the ramps start to close auto- 
matically to control the position of 
the shock wave and reduce the vol- 
ume of air coming into the engine. 
“What happens if an en- 

gine suddenly shuts 
down during super- 
sonic flight?" Т asked. 
This has actually 
happened; the plane 
simply reduced 
speed and landed 
without incident 
on three engines. 
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Had it been on a transatlantic flight 
it could have completed the trip on 
the three. 

To demonstrate how well the au- 
tomatic systems function, one of the 
routine demonstrations when airline 
pilots are aboard is to shut down two 
engines on one side while the Con- 
corde is flying at Mach 2. The auto- 
pilot takes over, and there is less 
than three degrees' yaw during the 
operation, which is promptly cor- 
rected. 


Up front I noticed that talking 
to air-traffic control seemed to take 
more time and energy than actually 
flying the plane. Jean Franchi thinks 
something will have to be done about 
reducing the number of traífic report- 
ing points. The Concorde covers 
ground faster and “we climb faster, | 
too," Franchi says. "Anytime we are 
given a clearance to climb, air con- 
trollers will have to realize we can 
be there fast. We won't have to go 
great distances to reach our altitude. 
We can be there in the next three or 
four minutes." 

You can't see it when you're sit- 
ting back inside the passenger cabin, 
but both the nose and an aerody- 
namic visor drop down out of sight 
during takeoff and 
landing. 

For landing, the 

nose is down com- 
pletely out of sight 
with excellent for- 
ward visibility. 
But some pilots 
would like to have 
something visible 
out there in front 
as a point of ref- 
erence. In the 
earlier test 
planes, Franchi 
said, there were 
TV cameras in 
the cockpit fac- 
ing the ground 
since the pilot 
sits 38 ft. ahead 
of the nose 
wheel. “Doing 

a taxi turn 

the first time 

on а 150-ft. 
standard run- - 
way, the pilot 
finds himself 
way out over 
the grass, to 
his surprise, 
while the 
nose wheels . 
are still on 
the runway. 
But we don't 
even turn TV on anymore, and 02 
does not have it," Franchi adds. 

I was up in the cockpit when the 
shield and nose were lowered for 
landing. There's a distinct increase * 
in aerodynamic noise in the cockpit. 

Descent speed above 10,000 ft. is 
about 325 knots and below 10,000 
ft. is limited to 250 knots for all jet 
aircraft. Approach speed is 152-156 
knots, touchdown 135—145. 

Actual touchdown was so smooth 
I just barely felt the wheels on the 
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ground. But even before landing 
there’s something different about the 
approach in this delta-wing plane. 
The descent is made with an angle 
of attack of between 13 and 14 de- 
grees, and the fuselage has an atti- 
tude of 11 degrees. Franchi told me, 
“The floor never pitches down and 
passengers never have the impression 
of going down.” 

After flying in the Concorde, I 
hopped down to the Aerospatiale 
production plant at Toulouse, south 
of Paris. This was my third trip to 
the plant in the past six years. The 
first time, I had climbed around the 
prototype. This time I got a look at 
parts of the 16 Concordes in actual 
production; odd-numbered planes are 
being assembled in France and even- 
numbered in England. Present price 
per plane (including spare parts) is 
about $45 million. A Boeing 747 is 
close to $28 million. 

Who's buying? U.S. airlines 
have canceled their options for the 
plane, which was a serious blow. As 
of this writing, there are firm orders 
for nine from BOAC and Air France, 
plus provisional orders and options 
for six more from Air Iran and the 
People’s Republic of China. 
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In Russia the Tupolev Tu-144 is 
in full production, and the planes 
have been seen by French and Amer- 
ican aviation experts. Four test mod- 
els have been flown, including the 
one that crashed at the Paris Air 
Show. According to Robert Hotz, 
editor of Aviation Week and Space 
Technology, who saw them, Aeroflot, 
the Soviet airline, has 30 on order 
now and eventually expects to have 
as many as 75. In addition, a bigger 
improved 180—200-passenger SST 
with a new variable bypass engine is 
being developed. It is designed to 
be more economical, less noisy, and 
have greater range. 

Not many people realize how far 
along the Concorde program has 
come. The first two prototypes (001, 
002) flew more than four years ago. 

More room. Two preproduction 
models, 01 and 02, which have de- 
sign improvements and are slightly 
roomier than the prototypes, have 
been flying since early this year. A 
fifth model for fatigue testing is be- 
ing assembled. The first two produc- 
tion models, 1 and 2, are scheduled 
to fly this fall. Seating can range 
from 108 to 128 passengers. 

Both the Concorde and the Tu-144 
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With all that muscle, it's tough to keep your machine finely tuned, 
ready for anything. Unless you're hiding Magnition, the extra power 
ignition system under that sleek hood. Magnition is designed to keep 
that performance curve where you want it with components 
engineered to give you all the zap a big engine needs to 

keep a fine tuned edge on track or street. Magnition starts 

with Mono-Mag"", the real wire spark plug wire 

that delivers maximum usable voltage to the plug. 


And Cross Cut points, the unique four- 


way cooled points with engineering 
advances that give you top RPM 
and extra service life. Plus 
heavy-duty condensers, high- 


output epoxy coils, precision- 
molded distributor caps 
and rotors. 


have had some interesting changes 
since I last saw them two years ago. 
The Concorde has a new nose and 
visor for improved forward vision, 
and the fuselage has been lengthened 
to 204 ft. The Olympus 593 two- 
spool turbojets have an improved 
annular combustion chamber that. 
practically eliminates the trail of | 
smoke the prototypes used to leave 
behind. New TRA (thrust reverser 
aft)  engine-exhaust nozzles give 
more thrust, reduce noise, and save 
weight. 

The production Tu-144 has 140 
seats, three plus two abreast in tour- | 
ist, and two plus one in first class. 
Thrust of the Kuzneyetsov NK-144 
turbofans has been upped to 44,000 | 
lbs. each from the original 40,000 
lbs., and normal cruise is reported 
as Mach 2.2 to 2.3. This is faster 
than the previous prototype and the | 
Concorde. The Russians have an- 
nounced that the new plane could . 
easily fly the 3500-mile Paris-New 
York route with 140 passengers at an 
average speed of 1080 mph, which 
would make the trip less than three 
hours. On a westbound trip this | 
means arriving almost three hours 
(local time) before you took off. | 


| ЇЇ is for tigers 


Sonic boom. How about the 
sonic boom? [See PS, Oct. '72] Plans 
for going supersonic on the Concorde 
are restricted to over open water or 
sparsely settled land areas. 

The Russians claim that the prob- 
lem of sonic boom has been greatly 
exaggerated. They believe the over- 
pressures from Mach 2 at 60,000-ft. 
cruise altitude will be well within 
acceptable noise limits. They fore- 
see no restrictions on overland flights 
within the USSR. 

The crash of the Soviet Tu-144 at 
the Paris Air Show and its possible 
effects cannot be ignored. Some ex- 
pert witnesses think that somehow 
during the flight demonstration the 
Russian pilot pulled the nose up too 
high and stalled at low altitude. 
Then he nosed down with full power 
to get control speed, but there was 
insufficient height to make the re- 
covery gradual. He apparently tried 
to pull up and turn abruptly at the 
same time, overstressing the plane 
and causing the right wing to fail. 

Concorde officials told me they 
were not concerned about the same 
thing happening to their plane. What 
did bother them was that possible 
delay in the Soviet SST, which is 
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planned for service in 1975, might 
prompt the Russians to deny per- 
mission for another SST to start 
service across Siberia to the Far 
East. 

Critics of the Concorde argue that 
the plane will not be able to make 
transatlantic flights economically. 
As may be expected, the British and 
French argue this point with econom- 
ic projections that show the super- 
sonic will attract most of the first- 
class passengers now flying the 


subsonic jets and operate at a break- 


even load factor of 37.5 percent. 
Fares would be about 10 percent plus 
or minus present first-class fares, 
with travel time cut in half, they say. 

The new head of our FAA, Alex- 
ander Butterfield, has said that cer- 
tification of the Concorde for com- 
mercial operation in the U.S. is 
about 85 percent complete. He antici- 
pates operation in the U.S. by early 
1975 by Air France and BOAC. 

A couple of days after my SST 
flight, I was on my way back across 
the Atlantic, and making the flight 
in a Pan Am 747. I sat there con- 
templating the fact that I could be 
making the trip in 31% hours instead 
of 615. 


and pussycats 


The 747 was smooth, the food and 
drink fine. But suddenly it seemed 
pedestrian and slow. I had acquired 
a taste for supersonic travel. 

I predict you will, too. ^ E 


IN-FLIGHT FUEL TRANSFER 


REAR 


TRIM TANKS TANKS TRIM TANK 


.REARWARD TRANSFER — TRANSONIC ACCELERATION 


RETRIMMING FOR LANDING AFTER 

PROLONGED SUBSONIC FLIGHT 
Aerodynamic center of the SST moves 
in subsonic and supersonic phases of 
flight. To compensate for this shift with- 
out extra drag of external trim controls, 
fuel is shifted back and forth from rear 
trim tank below tail of plane. 


Maybe you're not stomping out every horse your engine owns, maybe 

you just don't like rough running, poor mileage, a logy, dull response. Whether 
you install it yourself or have your favorite mechanic do the job for you, 
make sure your car has Magnition. Especially if you're inclined to forget that 
annual tune-up now and then. Whatever you do, get all the facts on 
Magnition. Just send for our eight-page color brochure on ignition 
facts and the full Magnition story. Sorensen Manufacturing 
Company, Inc., Glasgow, Kentucky 42141 


Ordinary spark plug wires wear 
out, Check yours free at your near- 
est Sorensen dealer's Magnition 
Test Center. It's easier than check- 
ing TV tubes at the drug store and 
replacement could save you gas 
mileage, performance and cut 
down exhaust emissions. 


| Sorensen 


the extra power ignition system | 


Wordless 
Workshop 


By ROY DOTY 
Idea by ARTHUR VAN GILDER 


$25 to Mr. Van Gilder of Tinley Park, 
Ш. Send your idea to Wordless, Popu- 
lar Science, 355 Lexington Ave., New 
York, N.Y. 10017. Only purchased ideas 
can be acknowledged. 
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Fall Hardware-Housewares 
Week 1973 is sponsored by 
the National Retail Hardware 
_ Association and its 25 
affiliated associations through 
more than 18,500 member 
stores everywhere. 


OR ONE OF 1,657 OTHER PRIZES! 
The beautiful, all new 1974 Cassini Matador by American Motors. Eight will be given away. 
You could be a big winner. Or you could win one of 1,657 other prizes. 


Simply fill out the coupon below and take it to your local 
NRHA Hardware-Housewares Store. You'll save on famous brands, and you may win! 


Enter the Big Sweepstakes... 


- ТЕЁ NN Жеш to buy. Nothing to write! 
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This is your entry form to enter the big Sweepstakes, - 3 
No purchase required . 4: novslogans or jingles te write. _ 


^ xe Et а it = 
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Name 

Address = = 
Simply deposit this coupon at any participating City | State Zip 
Hardware-Housewares Store displaying the Fall 


Golden Value Days emblem at any time from Dealer's Name 


September 27 to October 13, 1973. You may win Address 
one of 8 AMC Cassini Matadors, or one of 1,657 | " ji PON 
other prizes. SS ee 


1973 Hardware-Housewares Contest is subject to federal. state and local laws. Not open to 


Note: Some participating stores may not stock all items shown. "ерат ы ian : З 
contestants where participation is prohibited. All prizes will be awarded оп а national basis. 
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MAKE 
CONTACT 


"DUAL ACTION (2 IN 1) FORMULA | 
ANS & WATERPROOFS TERMINAL 


NET WT. 607. 


Phffft! Soray on the new GE 
silicone Battery Care and 
you'll get fast, fast, fast relief 
for dirty terminals. And as it 
provides strong cleaning 
action, it also leaves a 
coating that waterproofs 
terminals and prevents 
further corrosion. In fact 
it's the only spray that 
| cleans and protects in one 
| operation. And one phffft 
lasts and lasts and lasts 
and lasts. So get it at your 
automotive counter. 


GENERAL GO ELECTRIC 
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Superbatteries 
[Continued from page 103] 


—from a glovebox heater, I noticed 
crystals forming almost instantly in 
the beaker. Argonne's fused salt is 
clear, like water. 

In Argonne's conceptual cell for 
off-peak energy storage (drawing), 
the fused salt would permeate the 
porous stainless-steel negative elec- 
trodes containing lithium, the por- 
ous-carbon positive electrode hold- 
ing sulfur, and the ceramic-cloth 
separator between the electrodes. 

During discharge, lithium is oxi- 
dized at the negative electrode, form- 
ing lithium ions and releasing elec- 
trons. 'The ions migrate to the sulfur 
electrode, combining with electrons 
fron the external circuit to form 
lithium sulfide. Charging the cell 
reverses the process. 

Compact module. The 11-pound, 
disk-shaped cell would produce 1850 
watt-hours during discharge. Seven 
hundred such cells, stacked in a 5- 
by-5-by-28 array, would fit a com- 
pact cube five feet on each side. 
Output of the battery module would 
be enormous: 1.3 megawatt-hours at 
a 12-hour rate. 

Modules could be placed in huge 
office/apartment buildings as well as 
urban utility substations, explained 
Martin Kyle of Argonne's battery 
program. Such buildings— Chicago's 
Hancock, for example—have mod- 
erate 24-hour load variations (60 
megawatts peak, 40 megawatts mini- 
mum) because they have apartment 
dwellers. 

One-hundred modules (100 mega- 
watt hours) installed in a basement 
corner would help level the utility's 
load by storing energy, and reduce 
the number of electrical lines into 
the building. “Your lines would 
only have to feed, say, 52 mega- 
watts,” Kyle said. “Otherwise your 
line would have to be sized for the 
peak (60 megawatts) ." 

Electronically regulated motor gen- 
erators, converting AC to DC for 
charging, or DC to AC for power 
distribution, would be used with the 
modules. Batteries would be con- 
nected to provide about 440 volts, 
Kyle estimated. 

Vehicle batteries. Complement- 
ing Argonne's research on superbat- 
teries for off-peak energy storage is 
an NSF-sponsored program to de- 
velop lithium-sulfur batteries for 
electric vehicles. Although research 
data is interchangeable, significant 
differences exist in requirements. 

"A car battery is tougher because 
power requirements for automobiles 
are very high," says Kyle. “When 
you press down on the accelerator 
you want that car to jump." Ar- 


gonne's goal is for lithium-sulfur ve- 
hicle batteries with a power density 
of at least 90 watts per pound. Off- 
peak storage  batteries—delivering 
their power slowly and steadily— 
would require only 23 watts per 
pound. Specific energy for both bat- 
teries: about 100 watt-hours 
pound. 

These performance figures for ve- 
hicle batteries are necessary to pro- 
vide acceleration and range equiva- 
lent to gas-powered cars. Cruising 
range with lithium-sulfur batteries 
might be 250 miles, with a maximum 
speed of 75 mph. 

Other battery differences: Whereas 


per 
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a three- to five-year life for vehicle : 
batteries might be adequate, peak- : 
leveling batteries must last five to | 
10 years or more. Electric-vehicle 


batteries would discharge in one to . 


four hours, off-peak-storage batteries 
in 10 to 14 hours. 

Commuting car. Kyle also points 
out that a lower-performance car 
may develop from battery research. 
A national survey has indicated that 
50 percent of the people owning two 
cars in urban areas would be willing 
to accept a lesser-performance car 
(than their gas-powered vehicle) for 
commuting and running about. That 
alone will be a market of 10 million 
cars, Kyle suggests. 

If you parked your car during the 
day, how would you keep the bat- 
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tery electrolyte hot? “We estimate : 
that it would take more than 40 | 


hours to freeze," Kyle said. After 
heat dissipated from the thick ther- 


mal insulation, you would have to | 


plug in the battery heater. Battery 
energy might also be used to slow 
solidification of the electrolyte. 
GM and Ford have conducted in- 
ternally funded research on high- 
temperature cells for many years. 
Ford is researching a sodium-sulfur 
battery that uses a solid ceramic— 
beta alumina—as an electrolyte, op- 
erating at about 580 degrees F. 
Great Britain, with the most ad- 


vanced high-temperature battery pro- ` 


gram outside the U.S., has already 
operated a van using sodium-sulfur, 
solid-electrolyte batteries. Sodium, 


at 20 cents a pound, has obvious | 
cost advantages as a battery element. | 


Researchers stress that much work 
remains to perfect reliable, long- 
lived, and economically feasible bat- 
teries. Each battery system has de- 
velopment problems unique to it, 
and cells that show promise in the 
lab may require years of engineering 
development before we can expect 
practical superbatteries to begin re- 


lieving the energy crunch. "DN 


[+ you have fresh, up-to-date de- 
sign ideas, they may be worth 
money to you. We're looking for 
small projects, imaginative, well- 
designed, and simple enough to 
complete in a weekend. You'll re- 
ceive $200 for each project we 
choose for publication. 

How to qualify. Any small proj- 
ect you've designed and built is 
eligible. Send your best photo- 
graph of it, plus a rough pencil 
sketch giving all dimensions, and 
no more than one typed page of 
explanation. Print your name, ad- 
dress, and social security number 
on each item in your package. Do 
not send the project itself, but if 
you doubt your photo is printable, 
enclose your negative. Entries with- 
out usable photos can't qualify. 

What type of project? We want 
ingenious, functional items, built 
of nationally available materials— 
wood, plastic, metal. For a hard- 
to-find item, list a  mail-order 
source. Readers should be able to 
duplicate your project in an aver- 
age home shop, using hand or por- 
table power tools. 

Merely decorative items will not 
qualify, nor will overly familiar proj- 
ects such as bookends, birdhouses, 
or utilizations of discarded materi- 
als (bleach bottles, tin cans, etc.). 

Only accepted material will be 
acknowledged; none can be re- 
turned unless accompanied by a 
self-addressed, stamped envelope. 
In case of similar entries, the one 
bearing the earliest postmark will 
qualify. Projects that don't qualify 
for this competition may be pur- 
chased at our regular rates for oth- 
er use in the magazine. 

The winning project for the 
fifth month will be presented in 
our February issue. To qualify, en- 
tries must be postmarked no later 
than October 26. Send yours to: 
Weekend Project Editor, Popular 
Science, 355 Lexington Ave., New 
York, N.Y. 10017. 
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Orbital/Line Sander 


Dual action. Gives fast stock removal or 
swirl-free finish. Sands flush to vertical 
surfaces. Gets into corners. Double in- 
o for safety. 1/5 HP motor. Reg. 


MODEL 490 Only 19.99 


REMINGTON Rod Saw and 
Saber Saw Blades 


ROD SAW fits standard hack- 
saw frame. Cuts thru stain- 
less steel, ceramic tile and 
glass. Reg. 2.25 


Only 1.90 
"m 
E ee UN 


SABER SAW BLADES fit most standard 
saber saws.Last longer.Makes smoother 
cuts. 

Saber Saw Blades 


Reg. Price Sale Price 


Tile Cutting 2.00 1.70 
Plywood Cutting 2.00 1.70 
Fiberglass Cutting 2.00 1.70 
Flush Cutting 2.40 1.99 


ist'prize—1974 CADILLAC 
2nd prize—1974 MAZDA 
3rd prize—1974 MAZDA 


Dept. PS1073 
ACE HARDWARE CORPORATION 
Chicago, Illinois 60638 


WIN A 
CADILLAC 


Name 
Address 


City, State & Zip 


Ace Dealer Name 
Street Address 
City, State & Zip 


HARDWARE HOME CENTER now and save 


RED DEVIL 
Tile Grout 


Applies easily. 
Makes for lasting 
seal between all 
mosaic and ce- 
ramic tile. Dries 
white, stays tight. 
Stain and mildew 
resistant. 24 
ounce size. Reg. 
846 


Only 554 


MAYES UNI-VIAL _ 
24” Angle Gauge Level 


Does work of two conventional glass vials. 
Unique angle gauge provides accurate, in- 
stant angle readings for a full 360 degrees. 


Only 5.88 


MAYES 12” Angle Gauge 
b Combination Square 
X Reads any angle instantly. 
Checks true horizontal 
and vertical lines. Lays 
off 46 and 90 degree 
angles. Reg. 4.35 


“ы Only 2.99 
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DEPOSIT THIS COUPON АТ ANY АСЕ STORE 


Complete and deposit coupon at any Ace Store before December 10, 1973. 
No purchase required. Facsimile coupon can be used. Fully equipped 
Cadillac Coupe De Ville and fully equipped Mazda Sedans will be awarded 
before December 25, 19/3. Not open to contestants where participation 
prohibited. Contest subject to Federal, State & Local Laws and open to 
persons 18 years or older, Prizes not transferable, not refundable or re- 
deemable in cash or cash value and awarded on national basis. (PS1073) 
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Fiber Drum 
Tables Do 
Double Duty 


Handholds for using drum as 
waste barrel are cut with a jig- | 
saw once drum has been halved. 


Here’s a fast, easy, and cheap way 
to recycle those big fiber drums 
manufacturing plants usually dis- 
card. And, you get something that’s 
doubly useful: a waste barrel for 
grass clippings, weeds, or leaves that 
disguises itself as a table for your 
patio or rec room. 

If you have trouble locating a 
source for such drums in your area, 
a suitable alternative is Sonotube— 
a concrete form available at build- 
ing-supply stores. А couple of 
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three-foot sections will make two 
tables. 

Once you’ve got your drum, the 
procedure is simple: First cut it in 
half, using a handsaw. Then, with 
a jigsaw, cut two holes opposite 
each other and about three inches 
from the open end. These serve as 
handholds for the waste-barrel mode. 

To convert to a table, you need a 
circle of 16-inch plywood with a di- 
ameter about a foot more than the 
drum’s. Cut a cleat the length of the 
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America’s No.1 ‘holding’ company. 


No matter what Elmer's" 
you use, you can be sure it's 
going to hold. 

Elmer's Glue-All: for wood, 
leather, paper and cloth. Even 
Styrofoam” * 

Elmer's Epoxy: extra tough. 
For metals or bonds that need 
to be water-proof. 

Elmer's Contact Cement: 
where you can't use clamps. 
Bonds instantly. 

Elmer's. The glue that puts 
it all together. For good. 


For Elmer's brand new handyman 
booklet containing ideas on how-to 
"make and fix" many things around 
the house, send 25¢ for postage 
and handling to Elmer's "Make-It & 
Fix-It" Booklet, Dept. MFS, Box 266, 
Medina, Ohio 44256, 


* Registered Trademark of Dow Chemical Co. 


inside diameter of the drum; center 
and attach it to the underside of 
the plywood top. This holds the top 
in place, yet permits easy removal. 

A wooden stand keeps the table 
high and dry for outdoor use. Two 
1-by-6s, cross-notched at the center 
to form an X, have tapered ends 
for a friction fit in the open end 
of the drum. 

Apply some washable enamel, dec- 
orate as you please with stencils or 
decals.—Charles H. Booth 
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IT'S A BREEZE—ONE SQUEEZE AND YOU'VE NAIL 


HEAVY DUTY 


STAPLE GUN 


SHOOTS A STAPLE j^ 
WHEREVER YOU'D Staple Ses 
DRIVE A NAIL! 


V2", %16” and 
CEILTILE. 


FASTER! BETTER! CHEAPER! 


Built of all-steel for rugged durability . . . with 
a patented jam-proof mechanism for smooth, 
trouble-free performance . . . the one-hand 
operated Arrow T-50 Staple Gun provides the 
versatility, power and convenience you need 
to perform 1,001 fastening jobs—Faster, bet- 
ter, cheaper than hammer and nails! 


LIMITED TIME 
ARROW SPECIALS 
FEATURED 

AT YOUR 

LOCAL DEALER 
FOR FALL 
HARDWARE WEEK 


No. Т-50Е5 SPECIAL 


1А : Sg. Jg". 


JT-21C SPECIAL 


"aac. 


"e 


HEAVY DUTY 
Model T-50 


$14.95 


Other Arrow models 
priced from $6.95. 


A HANDY CHECKLIST OF SOME OF THE MANY USES: 


* Installing ceiling tile • Tacking down linoleum 

* Insulating 

* Weatherstripping 

* Re-upholstering furniture 

* Wire fencing 

* lacking carpet pads 

* Repairing screens 

* Electrical wiring 

* Attaching window shades 
to dowels 


* Lining closets 

* Installing wallboard and 
plywood paneling 

* Covering valances 

* Boat fiberglass insulation 

e Kitchen shelf trimming 

* Fastening decorations 

e Securing burlap wrappings 
around tree trunks 


Available at 
Hardware, Lumber, 
Building Material, 
Stationery, 
Variety Stores 

and other 

Retail Outlets. 


T-58FS SPECIAL 


ARROW FASTENER COMPANY, INC./SADDLE BROOK, N. J. 07663/|In Canada: Quebec Province 


THE STANDARD OF EXCELLENCE BY WHICH ALL OTHERS ARE JUDGED 


Special FALL GOLDEN VALUE DAYS savings, sept. 27 to ост. 13, 1973 
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Shop Talk 


News and views of tools and materials 
By AL LEES 


When is a copy better than the original ? 


Just got back from a press showing of room settings featuring six new 
patterns of Masonite prefinished paneling. The company was pushing four of 
them that constitute a new line they call their Historic Collection. But, 
handsome as these reproductions of traditional wood paneling are, I was 
most struck with two new additions to their Naturel Series, introduced 
peripherally to the "main event." Shown below, they're Millblock, a deeply 
dimensioned effect of end-grain blocks (left), and Mexicotta, a glazed replica 
of primitive terra-cotta squares (far right). 

They set me to thinking about the vast improvement, over the last five 
years, in prefinished panel patterns. Prior to that, the industry was locked 
into a contest for flat-out woodgrain authenticity, and good as these photo- 
graphic reproductions ultimately became, they remain shrewd simulations 
whose raison d'etre is economy. Sure, they're easier to put up and main- 
tain than actual wood paneling (we can attest there's no faster wall surface 
to apply than prefinished hardboard, using gun adhesive). But the main 
reason for ersatz wood panels is: They're cheaper. So we welcome the latest 
trend, pioneered by Masonite's Naturel paneling (their new pair joins two 
cork, two brick, and four stone textures; for a free color brochure, write 
Masonite, Box B, Chicago 60690). Such imaginative designs offer wall 
possibilities that literally can't be duplicated with "real" material. In most 
cases, the effect is unique—not a slavish copy. And equivalent walls of actual 
materials simply wouldn't be practical-where would you find millblock, 
random cork, Mexican peasant tile, travertine slabs? Today, there's no 
limit to the variety of wall treatments you can have throughout your home. 
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Debug for winter 


You're not alone in wanting to 
snug up indoors during cold weath- 
er—so do ants, spiders, roaches, 
and millipedes. They'll soon be tak- 
ing up seasonal residence, unless 
you let them know they're not wel- 
come. Best way? Fall spraying of 
your foundation with a solution of 
chlordane, says the H. D. Hudson 
Co.—which just happens to make 
exactly the compressed-air sprayer 
for the job (above). Adjust the 
nozzle for a coarse spray and sat- 
urate at least 4" of the wall, plus 
the adjoining soil border. 


Culled from corporate news 


If you've ever had a new portable 
tool die in your hands the instant 
your 30-day warranty expired, take 
heart. Rockwell has extended its 
consumer warranty to a full year. 
Any double-insulated tool that fails 
within that time can be returned to 
place of purchase for replacement. 
Advances in tool design have upped 
quality to make this unique offer 
possible—without raising prices .. . 
Sidelight on this issue's MORE 
HEAT/LESS FUEL section: Borg- 
Warner engineers have computed 
that you conserve both fuel and 
water when you take a shower in- 
stead of a bath. Showers average 
three gallons a minute for seven 
minutes. Thats 21 gallons, com- 
pared with 30 to fill a tub. 


e Questions about controlled humidity in your 


For that $200: Good design 


home—of vital importance this critical heating 


Response to our first two month- 
ly design competitions has been 
heavy—and the trend is up. We 
chose our first winner [p. 119] from 
over 250 entries; have already con- 
sidered 370 for next month's. But 
many projects submitted just don't 
qualify under our rules, reprinted 
in this issue. Before you enter, re- 
read—and remember: The accent 
is on good design. 

Speaking of which, we've just 
seen a valuable directory of work- 
shops, studios, and craft museums 
nationwide that tells you where to 
see and buy quality crafts or sup- 
plies. American Crafts Guide, 192 
8"-by-8" pages; $3.95 from Gousha, 
Box 6227, San Jose, Calif. 95150. 
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things 
to write 
for 


season—are answered concisely in a free book- 
let "Facts About Humidification,"" from Research 
Products Corp., Madison, Wis. 53701, makers of 
Aprilaire units. 


e Two plans for redwood projects are offered 


by Louisiana-Pacific Corp., 1300 S. W. Fifth Ave., 
Portland, Ore. 97201. A graph-squared sheet of 
house numbers with details on how large to 
scale them and how to give them a rustic hand- 
carved look is 10 cents. A fine booklet of more 
than a dozen wine-rack designs—from simple to 
elaborate (plus tips on bulk storage)—is 50 cents. 


"How to care for your fine wood furniture’ 
is a booklet of tips on removing mars, blemishes 
and stains from wax finishes. Though a pitch for 
Hagerty Vernax, it's generally useful; 25 cents, 
W. J. Hagerty, 3801 W. Linden, So. Bend, Ind. 


Make your own furniture with Stanleys Electrichisel. 


Stanley's remarkable new Electrichisel "tool works 
with any electric drill. Makes dado, rabbet and 
mortise cuts in wood. 


Just clamp a guide to the wood. Set depth ring. Start 
cut at 45^ angle and work Electrichisel 
back.and forth along guide. 


—L The Electrichisel attachment is a must 
que right for your portable electric drill. In two sizes: 
| 12" size about $5.25; 34” size about $5.50. 


As cut deepens, work drill to 90° angle with? 


ring resting on guide to attain desired depth. helps you d 
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Г 59950 and this coupon gets you - 
heats, shapes, bends and forms. 


Union Carbide Corporation 
P.O. Box 6000, Ebenezer Road 
Florence, South Carolina 29501 
Attn.: G. J. Scott 


Please send me the *Metalmaster" 200. And don't forget my free manual. 
Here's my check or money order for the $99.50. 


Street 


Name . ШЕ m m I 
Jl 


City — “State | | Zip 
ECE mamas SEE. udi: 


Union Carbide's *Metalmaster" 200 gas welding outfit gives you the 
biggest value around for your buck— even at our regular price of $140. 

It's a rugged, high-performance outfit ideal for the repairman, 
farmer, do-it-yourselfer, car buff or sculptor. Welds up to 3/16-in., 
cuts up to 34 in.* 

The outfit includes a welding torch, two welding heads, a 
cutting attachment, an oxygen regulator, an acetylene regulator, 
goggles, a friction lighter, and a 124% twin hose. 

Our $99.50 offer expires December 31, 1973. So order now. We'll 
even throw in a copy of our basic operating manual to get you started. 
And if you buy your welding gases from a Linde Distributor he'll 
throw in a free pair of welding gloves. Outfit shipped ды 
F.O.B. factory. Allow about 2 weeks for outfit delivery. Р enooucrs 
*Optional nozzles available for cutting up to 2 inches. | 
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SHARED BY PS READERS | 


TAPER TAILSTOCK 
BEING TURMED 


SHORT CUTS AND TIPS 


Taper-turning trick 


A simple-to-make ball-and-socket 
joint is the key to turning tapers 
with the lathe tailstock set over. It 
takes minutes to make, yet supports 
the work firmly and lets it turn 
smoothly at high speed. To make 
one, drill the end of the workpiece 
and the tailstock center. Use a large 
center drill. Then slip a 3/8-inch 
ball bearing between the two parts 
and lubricate the joint. Tighten up 
on the tailstock handwheel to create 
slight pressure—enough to remove ^ 
any free play, but don't overload 
the ball joint. Too much pressure is 
better than too little. Any free play 
will have a detrimental effect on the 
accuracy and the finish of your turn- 
ings. 

C. W. Woopson, Herod, Ill. 
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SECTION FROM FRONT 


Two-way drawer stop 


A good way to get your day off to 
a bad start is to pull a drawer too 
far out, dumping its contents all over 
the floor. A simple drawer stop is 
the answer—and here’s one I came 
up with that works even on two- 
way drawers. I call it a "shuttle 
stop." Sketches above show how it's 
made. The only trick is determining 
the size to make the stop, and this 
depends on the nature of your cab- 
inet and drawer framing. It's sim- 
plest to start with a stop that's too 
long, then cut it down by trial and 
error until it lets the drawer open 
about 1% to 94 its depth. Make the 
parts a loose fit and lubricate with 
wax to avoid extra friction. 

BRIAN JOHNSON, Sacramento, Calif. 


at Harc Nare-housewares | LOT ELS 


New Plans 


Popular Science Plans, Dept. Ap 
380 Madison Ave., NYC, NY 10017 


[] The Big Barn (5589) $4.95 
L] Redwood Patio Furniture (5590) $2.50 


[] Dome Kit (5595) $19.00 


[] Fun Dome (Plan 5580) $1.00 
O Plans Catalog 25€ (refunded with next order) 
[] 20-In-1 Shop Guide (5597) 25¢ or free with order 


ZPD 
ی اد ا‎ nal و و ت ی و و‎ 


via [] 3rd class mail (included in price) О] 1st class mail 
(50¢ for 1 item, $1.00 for 2 items or more). 
Name 
OO, ooo ————— ————— ————Á— 
ج ا وو ا ج ج د‎ | 
State 


| enclose $. . Please send me the items checked | 


Dome Kit 

It started as a serious study 
in dome geometry but became 
so much fun we know you'll 
want one too. Kit includes die 
cut and scored triangles of 
corrugated cardboard you join 
with staples or glue. It’s not 
just a plan but a complete 
dome. Amazingly strong. Can 
be waterproofed easily. In- 
structions illustrate triangular 
and hex doors, windows, 
vents. The shingle effect of 
overlapped edges aids іп 
waterproofing when dome is 
painted. The triangles can 
also serve as templates for 
a more permanent plywood 


Fun Dome 
A midget 5% dome of hard- 
board with metal corner gus- 
sets that still gives you 
standing headroom. Originally 
a playhouse, but big and 
strong enough for a main 
camp on a wilderness trip — 
it knocks down to fit in a car 
trunk. Plan 5580 reprints the 
PS article (dimensioned 
drawings апа instructions) 
plus additional photos on one 
17x22” page; $1. 


There’s More in 
Our New Catalog 


| Boats, campers, vacation 
homes, backyard  struc- 
tures, domes, and more — 


^am Ь 


dome. The dome is biode- 
gradable, thus handy for 
campers and backpackers. 
Fifteen die cut sheets and 
printed instructions; Dome 


Kit, Plan 5595, $19.00. An 
unusual Christmas gift! 


Patio Furniture 


Make it of redwood. Give it 
a natural finish and you'll 
have a set of bright looking 
pieces that are light enough 
to wheel around easily — the 
chaise weighs only 36 pounds 
complete. These reprints from 
PS give you assembly details 
for the chaise longue, a one- 
legged patio table, stools, bar- 
becue, settee, coffee table, 
arm chair, 


the pieces contain waterproof 
storage spaces. BONUS: This 
plan set includes a matching 
porch swing design and in- 
structions for building a 
double gate into a wooden 
stockade fence. Plan 5590; 
Redwood Patio Furniture; 
$2.50 


and a miniature ü ү 
wheelbarrow planter. Three of \- 


r Ya rd and Pat 10 


Multi-purpose barn in tradi- 
tional style measures 14' x 
20' in floor space. Developed 
as the answer to reader re- 
quests for more storage space 
and a larger work area with 
potential for recreation. Far 
from an eye-sore, the design 
of the exterior adds pleasantly 
to your property. The simpli- 
city in design will be appre- 
ciated by the builder. The 
ventilation, sun-light, wide 
doors, and the extended front 
beam for chain-hoist all make 


20-in-l 
Shop Gui 


Big Barn in Pennsylvania Dutch Style 


TT Sizing nails, 
о va” to 244", or lumber? Need 
д a compass, wood-chisel grind- 


the barn practical for many 
uses. Double-doors have seven 
foot opening. Side door is a 
Dutch style and opens half at 
a time, Windows slide open. 
Plan for window box is in- 
cluded. Three 24 x 30" blue- 
prints; one 17 x 22" page of 
photographs of critical points 
of construction; plus a 17 x 
22" page of a materials list, 
construction steps, and in- 
structions for concrete foun- 
dation; Big Barn, Plan 5589, 
$4.95. 


screws, pipes 


ing gauge, a drill grinding 
gauge, and handy formulas at 
your fingertip? 20-in-1 Shop 
Guide is a pocket sized card 
with all this and more. Order 
for 25€ or request it free with 
purchase of another item. 


over 50 projects you can 
build. Still only a quarter. 


| REFUND OFFER 


Get back the purchase 


| price of your catalog with 


the coupon in each copy. 
It's worth 25¢ towards 
your next purchase of 
Popular Science Plans. 


Order Your Plans Today 


TO ORDER: Ask for plans by name and number. Include your name and 
address (with zip). Allow sufficient time for delivery by third class mail or 
add 50¢ ($1 for two or more items) for first class postage and handling. 
Send check or MO (no cash) to 


Popular Science Plans 
Dept. AP, 355 Lexington Ave., New York, N.Y. 10017 


For easier launching: 


TWO FOR YOUR TRAILER 


MAST HOIST 


The winch on your boat trailer can 
do double duty when you have a mast 
to step. A few easily made accessories 
let you use it to hoist the mast while 
the boat is on the trailer. 

Instead of stepping the mast in a 
socket fastened directly to the deck, 
you attach the socket to a stainless- 
steel hinge. This can be homemade as 
shown at upper right, or purchased 
at a marine-supply house. 

Next, make a forked boom from 2” 
fir railing (2-by-2s would do as well). 
L hooks screwed into the bottom of 
both uprights engage eye straps that 
are fastened to the gunwales just for- 
ward of the mast. The height of the 
fork should be slightly less than the 
distance from the eye straps to the 
forestay stem plate. The lower brace 
is lightly bolted in place to prevent 
collapse after the L hooks are inserted. 
To support the upper end of my 
2414’ spruce mast prior to lifting, I 
made a folding tripod with a padded 
saddle, as detailed in the sketch. 

To raise the mast, insert its base 
in the socket of the hinged step and 
attach the lower terminals of the side 
stays to the chain plates. You can ex- 
pedite this by using stainless-steel 
safety clips instead of cotter pins for 
securing the clevis pins. Now, engage 
the lower terminal of the forestay in 
the slot of the hinge block on the 
forked boom, and hook the winch 
cable to the eyebolt. 


TONGUE EXTENDER | 


No need to be a prisoner of the tide. 
The extension beam I made for my 
trailer tongue now lets me put my in- 
board-outboard runabout eight feet 
farther down the ramp. Before, I 
could launch only at high tide—now 
I can float the boat off anytime I 
choose, without backing my car 
wheels into the water. 

I just bolted a trailer hitch and ball 
at opposite ends of an eight-ft. length 
of channel iron. This fits between the 
ball on my car and the regular coupler 
on the tongue. On the road, I store 
my extender on two supports on the 
side of the tongue. 

To prevent jackknifing as you back, 
the channel should be extended be- 
yond the tongue coupler and secured 
so it can’t pivot. The method depends 
on your trailer construction; you may 
not need the bolt.—Peter J. Rose 
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Winch the pivoting boom forward 
to rest on the deck. When the mast is 
nearly vertical, you grab the forestay 
and attach its lower terminal to the 
stem plate. Then remove the forked 
boom and tripod and secure them at a 
convenient place on your trailer after 


SCREW HOOK) 


("i EYE STRAP (TO TAKE [j — — — — 
|/4*20 | 


SCREW 


1/4" ALUM. OR BRASS 
BACKING PLATE 


launching and your car is parked. 

While trailering, mast and boom 
should be properly supported and 
secured. Stretch the stays along the 
mast and fasten with sea-ties, enclos- 
ing the lower terminals in a cloth bag. 
—P. G. Burman 


COUPLER ON 
TRAILER TONGUE 


CAR HITCH 


DROP BOLT THROUGH TONGUE AND UB 
EXTENDER TO PREVENT JACKKNIFING 
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Explore the 


exciting world 
of Electronics. 


| 


с easy as 1-2-3 


1. Print your name here 
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3. MAIL THIS COUPON FOR FREE INFORMATION 


We will rush you, without obligation, a FREE 
sample lesson in Electronics to demonstrate 
LaSalle's home study method — plus 2 illus- 


trated booklets, "Your Place in the World of 
Electronics" and “How to Obtain Your Com- 
mercial FCC License." 


LASALLE EXTENSION UNIVERSITY 


© 
2 


A Correspondence Institution • 417 S. Dearborn Street, Dept. 94-092, Chicago, Illinois 60605 
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© 1973 LaSalle Extension Unversity, 


Find out how to take the important step from 
a dead-end job to an exciting future in elec- 
tronics. LaSalle's free sample electronics 
lesson demonstrates how you can train at 
home for entry into the field of electronics. 
Send for this free lesson. There's no obli- 
gation. 


Thousands of Technicians in demand! 


Each year the electronics field continues to 
grow, revolutionizing industry and communi- 
cations, developing new applications that 
reshape our lives. "The world of tomorrow" 
is here... with electronic crime detectors, 
electronic traffic control, electronic factory 
automation, electronic medicine ... and with 
TV-radio broadcasting reaching new peaks 
of development. No wonder there are so 
many opportunities at all levels for the man 
who knows electronics. Why not get started 
now? With LaSalle training and subsequent 
on the job experience, you'll have every 
chance to move ahead in this exciting field. 


Let LaSalle teach you at home 


You don't need previous technical knowl- 
edge for LaSalle training. You learn the 
basic principles of electronics under the 
guidance of experienced instructors. Les- 
sons in this up-to-date course are simply 


presented, easy to understand. You are led 
step-by-step into practical applications — 
with emphasis on modern techniques. You 
actually build your own electronic equip- 
ment with parts supplied to you. You receive 
individual attention and you can have addi- 
tional help by mail whenever you need it. 
When you have satisfactorily completed your 
studies, you are awarded the LaSalle di- 
ploma, a respected credential. 
Training for FCC License Included 

If you decide to go into electronics com- 
munication you will need the Government 
FCC (Federal Communications Commission) 
License. LaSalle training in communications 
fully prepares you to pass the FCC's first 
class radio-telephone operator license exam. 

LaSalle has enrolled more than 2,000,000 
men and women in its many career pro- 
grams. It gives you a great feeling of confi- 
dence to know that your training is in the 
hands of a leader in home study. 

Send for FREE sample lesson right away 
You owe it to yourself to find out how LaSalle 
can prepare you for a future in electronics. 
Mail the coupon today. Send now for your 
free sample lesson. There's no obligation. 
LaSalle, 417 South Dearborn Street, Chi- 
cago, lllinois 60605. 


ALL 3 


FREE! 


Sample Lesson in Electronics, 


“Your Place in the World of 
Electronics,' ' 


'How to 


Obtain Your Com- 


mercial FCC 
License." 
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Eureka! 


Makes household 
oil old-fashioned 
Stops squeaks 
Protects metal WE 
Loosens rusted parts 


Frees sticky mechanisms 
Aerosol WD-40 is easy to use. It 
lubricates as it cleans to protect 
metal. 


TRY A FREE SAMPLE 


Send 25¢ to cover cost 
of handling to Dept. 19 


WD-40 5390 Napa Street 


San Diego, CA 921 о | 


WHITE'S METAL DETECTORS ° 
WHITES ELECTRONICS, INC. manufacture 
the World's Largest and Finest Line of Mineral 
and Metal Detectors. Ghosttowning, 
beachcombing, bottle hunting, coin hunting—all 
types of TREASURE HUNTING or 

| PROSPECTING, amateur or professional, 
Detect conductive metals Gold, Silver, Copper 
| Nuggets—Coins—Aings—Jewelry, etc. 
Underwater or on the land, “There are no finer 
at any price" 25 production models to choose 
from- T.R. or B.F.0. Priced from $7950 up 

—Always specify the Blue & Gold — 

ASK FOR WHITE'S BY NAME 
—Free Literature— 


WHITE S ELECTRONICS 


Rm. Mo. 511, 1011 Pleasant p 
Valley Rd., Sweet Home, Oregon _ _ i: 


Elk-Air Industrial Park 
Dexter Drive, East | 
Elkhart, indiana 46514 mee 


The practical section on 
the car—how the engine 
functions, the transmission, 
power steering and brakes— 
is worth the price all by 


itsel f. ?? Publishers" Weekly 


And that's just 
the beginning! 
THE HOW AND 
WHY OF ME- 
CHANICAL 
MOVEMENTS 
takes you on a 
fascinating tour of 
the whole world of 
machines and mè- 
chanics, emphasiz- 
ing the machines 
of today and to- 
morrow. Yes, whether it's your car's 
transmission, a sabre saw, or turbo jet 
engines, this book tells (and shows 
with nearly 300 illustrations!) exactly 
how it works. 

Send $8.95 for your copy of this 
brilliant picture-and-text adventure 
into the world of mechanics today! If 
you're not delighted with THE HOW 
AND WHY OF MECHANICAL 
MOVEMENTS, you may return it 


within 10 days for a full refund. 


Popular Science Books 
Dept. 1073, P.O. Box 226, Manhasset, N.Y. 11030 


Sealing Air Leaks 


[Continued from page 131] 


Unless properly installed, the ma- 
terial is also subject to gapping prob- 
lems created by cold-weather con- 
traction of the wood. 

You can buy weatherstripping kits 
with closed-cell vinyl foam glued to 
a pine molding, or a strip or tube 
of vinyl gripped in an aluminum ex- 
trusion. These kits usually contain 
sufficient quantity to weatherstrip 
the sides and top of one standard- 
size door. Two seven-foot lengths 
and one three-foot length are pro- 
vided, plus nails or screws. 

The cost of such kits is high, 
ranging from $1.95 to $3.50. Al- 
though home owners often buy them 
for weatherstripping sound doors, 
they could do an equally effective 
job for less money by using self- 
adhering foam tape. Save the kit for 
warped doors. As for choice of types: 
There's a tendency for wood and foam 
to separate. Aluminum and vinyl 
strips hold up better. 

ө Weatherstrips for casement and 
jalousie windows. 'These are special- 
ty items. Weatherstrips made for 
Jalousies are in the form of vinyl 
gaskets that snap onto the edge of 
each louver. The gasket may be held 
in place, if necessary, with house- 
hold cement. 

Two companies that provide this 
weatherseal are Pemko Mfg. Co., 
5755 Langregan St, Emeryville, 
Calif. 94662, and Thermwell Prod- 
ucts Co., 150 E. 7th St., Paterson, 
N.J. 07524. 

Weatherstrip for casement win- 
dows is either vinyl or aluminum 
snap-on pieces that are made for all 
sizes of windows (two light, three 
light, or four light). One manufactur- 
er is Thermwell. Another is Mack- 
lanburg-Duncan Co., Oklahoma 
City, Okla. 73125. 


Stationary cracks 


ө Caulking cord. This material— 
also called rope caulk—comes in rolls 
and is pressed in place with your 
finger. It’s inexpensive, easy to ap- 
ply, and lasts as long as you want 
it to last. 

Its one drawback is that once you 
disturb it, you destroy it. This is 
the reason we can’t endorse it 100 
percent for use around windows, al- 
though many home owners who keep 
windows closed all winter do use it. 
It can, in such cases, be removed 
and stored for reuse the following 
season. But if you attempt to open 
the windows with it in place, you 
tear it to shreds. 

In nonmovable cracks, such as at 
shoe moldings and around air con- 
ditioners, this material has no peer. 
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It’s better than an interior acrylic 
latex caulking compound from a car- 
tridge since the latter is more diffi- 
cult to apply neatly. Once in place, 
you can paint caulking cord to match 
the wall color, thus making the ma- 
terial unobtrusive. The cost is low: 
A 90-foot roll that will weatherstrip 
the equivalent of six windows runs 
about $1.65. And it lasts forever if 
undisturbed; I’ve seen the stuff do- 
ing its job 20 years after it was ap- 
plied for a permanent seal. 

e Transparent weatherstrip tape. 
This product has the same character- 
istics as caulking cord except that 
it needs no painting—the tape is 
hardly visible when installed. How- 
ever, tape costs practically double 
the amount of caulking cord (a 
1” by 45’ roll runs $1.35). 


Door bottoms 


There’s little really new in door — 
bottoms. [One exception: see Schleg- 
el system, June ’73 PS, p. 119.) 

Door bottoms can be divided into 
two categories: door sweeps and 
threshold types. A door sweep is 
attached to the face of the door 
along the bottom so its vinyl flap ү 
projects over the crack; threshold 
types are attached to the bottom of 
the door and/or to the threshold— 
an installation that requires remov- 
ing the door from its hinges. 

€ Sweep-type door bottoms. Door 
sweeps range from about 85€ to 
$1.50. You can buy a door sweep 
to fit door widths up to 36 inches. : 
Most door sweeps have slotted holes, 
so that screws can be loosened and 
the device dropped as vinyl wears. 

One form of door sweep being 
sold is dubbed “automatic,” because ` 
it lowers when the door is closed . 
and lifts when the door is open. The . 
feature that makes the sweep “auto- 
matic” 15 a nylon nub which is at- 
tached to the door frame. The flex- 
ible door sweep strikes the nub as 
the door is closing so the sweep 
rides downward. Such sweeps sell 
for between $2 and $3 and are used . 
primarily when carpeting beside the 
threshold would make use of a regu- 
lar door sweep impossible. 

e Threshold-type door bottoms. 
These make a much better weather- 
seal than door sweeps, but they are 
more difficult to install. Generally, 
the door has to be removed and its 
bottom edge trimmed back. 

Threshold-type door bottoms cost 
from $1.95 to $6.00; the more expen- 
sive, the more complex. One costly 
but effective type (see sketch) in- 
corporates a door bottom, aluminum 
threshold, sweep, and drip cap. Es 
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Model 810 Series: lean and hungry 
for the long hunt. 


It’s hit or miss. When you stalk big game, you 
usually get only one shot at success. And accuracy 
isn’t improved one lick by all the expensive frills 
and fads and engravings in the world. 

We’ve put first things first with our Model 810 
Series: the hunt. 

You get the exceptional, pre-tested accuracy 
of Ac-Kro-Gruv 8 groove rifling. A vault-tight 
bolt with four in-line locking lugs. And meaningful 
[eatures such as a foolproof safety, adjustable 
trigger, choice of box magazine or hinged floor 
plate, and optional 4-power scope. In four 
calibers: .30/06, 7 mm Magnum, .270, and . 338 
Magnum. 

It's the long shot that pays. 


e 


O. F. Mossberg & Sons, Inc. 
North Haven, Connecticut 06473 


IF YOU CAN USE 
ANY OF THESE 
TOOLS... 


... you can build yourself a Bell & Howell 
solid-state 25-inch diagonal color TV... 
and maybe build a whole new future 
while you're at it! 
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"Electro-Lab" is a registered trademark of the Bell & Howell Company. 
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If you're already handy with a set of tools, 
here's a way to pick up a pretty thorough 
knowledge of electronics: build yourself 
a solid-state color TV as part of a com- 
plete learn-at-home program from Bell & 
Howell Schools. 

This important project gives you valu- 
able "hands on” experience with solid- 
state circuitry —the kind of practical ex- 
perience you'll need to build a successful 
career. It's a vital part of your total elec- 
tronics education. 

Once you've completed your program 
from Bell & Howell Schools, you could 
have an exciting career opportunity wait- 
ing for you in the growing field of home 
entertainment electronics. You might 
even end up with a business of your own 
in color TV servicing. 


Fix stereo systems... FM-AM radios... 
phonographs ... tape recorders 

With your new skills, you can build and 
service stereo-hi-fi systems — including 
FM-AM radios. ...phonographs... open 
reel tape recorders and cassette or car- 
tridge player/recorders. You could even 
build yourself a complete “home enter- 
tainment communications center" — com- 
plete with the new gadgetry of cartridge 
television when it comes out. The skills 
you build by following this unique pro- 
gram are more than enough to service 
almost any type of home entertainment 
electronics device. 


A complete at-home learning program 
in home entertainment electronics 
Your color TV project is probably the best 
way for you to learn the most advanced 
"state of the art" concepts of sophisti- 
cated electronics circuitry. It's part of a 
complete at-home learning program pre- 
pared by skilled instructors at Bell & 
Howell Schools. Mail the postage-free 
card today so that our representative can 
bring you all the facts at no obligation. 
It doesn't matter if you've never had 
any training in electronics before. No- 
body's going to start throwing "diodes" 
and "capacitors" at you right off. You 
start with the basics. You take it one step 
at a time. You walk before you run. And 
you'll be amazed at how quickly you 
start to feel comfortable with things that 
seemed complicated at the beginning. 


Attend special "help sessions" 

if you like 

In case you run into a sticky problem — ог 
you want to discuss your project with an 
instructor— come in and see us. We've 
scheduled special "help sessions" regu- 
larly at the Bell & Howell Schools and in 
many other cities throughout the U.S. and 
Canada. Drop by. Meet an expert instruc- 
tor in person. Talk over any rough spots 
with him— and with other students. You'll 
enjoy the chance to "talk shop." 


Master the most up-to-date 

solid-state circuitry 

Solid-state is here to stay. Not just color 
TV but almost every type of electronic 
device will eventually move farther and 
farther in the direction of total solid-state 
circuitry. Get to know the most advanced 
“trouble-shooting” techniques for these 
sophisticated circuits. You'll find an al- 
most irresistible demand for your skills. 


Why you should know electronics 

No matter where you look, the amazing 
technology of electronics is becoming a 
bigger and bigger part of the picture. 
More and more automotive parts and di- 
agnostic instruments are electronic. 
Many large manufacturing plants use 
sophisticated electronic systems—con- 
trolled by a few skilled electronics tech- 
nicians. The increasing use of two-way 
radio . . . the huge promise of cable 
television . . . the astonishing growth of 
electronic data processing all open doors 
to exciting new career opportunities for 
the man with thorough training in elec- 
tronics. In fact, the day may come when 
the man who does not have electronic 
skills will be severely handicapped in 
many industries. 


Why you should get your training from 
Bell & Howell Schools 

Skilled instructors at Bell & Howell 
Schools—carefully selected for 
their knowledge, experience 
and teaching ability — plan 
each program with the utmost 
care and attention. Each year, 
they spend over $200,000 im- 
proving programs to keep them 
up-to-date with the latest technol- * 
ogy. Many Bell & Howell Schools 
graduates have used their home 
study training to get started in excit- 
ing new careers or businesses of their 
own in electronics. You could too! 


With your first lesson you get... 
...the Laboratory Starter Kit! A volt- 


ohm-meter (VOM) with design panels, .@* 


modular connectors, experimental 
parts and battery power source. 
Gives you immediate "hands on" | 
experience with your very first lesson. 


You also build and keep the exclusive 
Bell & Howell Schools Electro-Lab” 
electronics training system 

To make sure you get practical ex- 
perience with instruments used daily 

by professionals, you build yourself a 
Design Console, an Oscilloscope and a 
Transistorized Meter (see details at right). 
These are the three instruments you'll 
work with constantly —both during your 
program and thereafter. 


CONSIDER THESE ADVANTAGES: 


Help Sessions We've scheduled special 
"help sessions” regularly at the Bell & 
Howell Schools and in many other cities 
throughout the U.S. and Canada. Top 
instructors give you expert advice and 
you meet other students, too. 


National Career Placement Center 
When you complete your course, we will 
help you in your search for a job in a field 
of electronics that fits your background 
and interests. Although we cannot 
guarantee jobs to our graduates, this 
placement service is available at any time 
after you graduate. 


Veterans’ Benefits We are approved by 
the state approval agency for Veterans 
Benefits. Check the box for details. 


Student Financial Aid Weare an eligible 
institution under the Guaranteed Student 
Loan Program. Check the box for details. 


Detach postage-paid 
reply card and 

mail today for Free 
Information! 


25-inch 
picture 
(measured 
diagonally) 


m Bell & Howell Solid-State 25-inch 
color TV. Ultra-rectangular tube . . . 25- 
inch picture measured diagonally . . . 
full 315 square inch viewing area. Solid- 
state modular circuitry ... 4 advanced IC's 
... 100 transistors . . . 72 diodes .. . indi- 
vidual plug-in circuit boards. Special 
UHF/VHF tuning features... built-in self- 
service components. 


m Design Console Use this to rapidly 
“breadboard” circuits without soldering. 
Equipped with built-in power supply... 
test light . . . speaker... patented plug-in 
modular connectors. 


пш Oscilloscope Portable 5-inch wide- 
band oscilloscope offers bright, sharp 
screen images ... calibrated for peak-to- 
peak voltage and time measurements... 
3-way jacks for leads, plugs, wires. 


= Transistorized Meter Combines most 
desired features of vacuum-tube volt- 
meter and quality multimeter. Registers 
current, voltage and resistance measure- 
ments on a large, easily-read dial. Fea- 
tures sensitive, 4-inch, jewel-bearing 
d'Arsonval meter movement. 


For Free Information, Mail Card Today! 


If card has been removed, write: 
An Electronics Home Study Schoo! 
DeVRY INSTITUTE OF TECHNOLOGY 

ONE OF THE 


BELL & HOWELL SCHOOLS 


4141 Belmont, Chicago. Illinois 60641 
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Jock itch (or chafing, rash, itching, sweating) 
shouldn’t be treated lightly. 


If your groin, thighs, 
or buttocks suffer from 
redness, rash, chafing, 
soreness, excessive 
perspiration, or Jock Itch 
(Tinea cruris), then you 
need medicated Cruex®. 

Cruex provides fast 
relief, It soothes itchy, 
inflamed skin. Absorbs 
perspiration. Helps 
cushion against further 
irritation. And, because 
it's medicated, Cruex is 
strong enough to help 
prevent the fungous 
infection that can develop 
when these annoying 
symptoms are improperly 
treated. 


Since Cruex is a spray- 
on powder, it penetrates 
into hard-to-get-at places 
50 you avoid the sting and 
burning of rubbing, 
dabbing, or smearing on 
ointments, creams, or 
powders. 

Get relief—fast. Avoid 
embarrassing itch, too. 
With Cruex. Soothing, 

# cooling Cruex. 
"^ 


D 
m— 
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Cruex.Guaranteed to work or your money back. 


(D 1973 Pharmacratt Consumer Products 
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А PRODUCT OF @ BERNA CORPORATION 


John used to leak, squeak and 
sometimes even whistle. 

The problem was obvious: an out- 
dated, corroded ballcock that leaked. 

Once rid of it, John got what was 
coming to him. A Fluidmaster. Fluid- 
master eliminates old-fashioned tank 
float and arm. And because it oper- 
ates hydraulically, it works with water 
pressure, for fast, positive shut-off. 

Write today for details. And change 
your John into the strong, silent type. 

Manufacturer of the Model 100, 
200 and 400. 


FLUIDMASTER, INC. 
1300 Via Burton 
Anaheim, Calif. 92805 


Cut a length of slotted band with metal 
shears, cold chisel, or hacksaw. 


Insert serrated fastener in slot at one 
end, screw-housing at other end. 


Engage worm-drive take-up and tight- 
en clamp with screwdriver or wrench. 


They Call 'Em 
Mak-A-Clamps 


What's a 30-foot circular band 
clamp good for? Not much, maybe, 
but if you ever need one, you can 
make it at home with a kit. Of course, 
you can also make smaller, more use- 
ful sizes. 

The  Mak-A-Clamp kits from 
Breeze Corporations contain a roll 
of slotted stainless-steel band and 
pairs of end fasteners. Kits are avail- 
able with eight-foot rolls and three 
sets of fasteners, 50-foot rolls and 10 
fasteners, or 100-foot rolls and 25 
fasteners. The clamps resist cor- 
rosion and can be tightened around 
any shape. Assembly is a quick, 
three-step process.— M. Dammerman 


People write to 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Hot-Hot. I’ve heard engine oil has a 
danger point at which it can catch fire. 
How hot does it have to be to do that? 


Too hot to ever occur while your engine 
can still run. For instance, Pennzoil Z-7 
SAE 30 has a flash point of 440 degrees. 
That means the oil will not catch fire 
by any spark unless it reaches that tem- 
perature. Since car engines normally 
operate between 180-220*, an engine 
is much more likely to seize up before 
it reaches “flash point" temperatures. 


Don't Oil the Gas. They've just de- 
livered my new car with its 455 cu. in. 
engine. l've been told that for the first 
couple of tanksfull, it's a good idea to 
add a quart of lightweight motor oil. 
What do you suggest? 


We suggest you keep the oil in the 
crankcase where it belongs. Don't add 
oil to your gasoline. Your car is tuned 
to manufacturer's specifications and 
adding oil to the gas might reduce the 
octane and could affect the perform- 
ance. This would result in inefficient 
combustion, You could then get plug 
fouling, combustion chamber deposits, 
lack of power and perhaps more serious 
problems. 


Heavy Smoker. My new car has more 
than 7,000 miles on it and it's still blow- 
ing out smoke through the tail pipe. Am 
I burning oil? If so, what should I do 
about it? 


You may or may not have a problem 
on your hands. Some engines take 
longer than others to break in and that 
could be what's happening here. How- 
ever, two other factors might be respon- 
sible for exhaust smoking—leakage past 
valve stems and guides or improper ring 
seating. Your car is probably still in 
warranty, have your dealer check the 
situation. 


Correction Please. Is it better to check 
the oil level first thing in the morning, 
or after the car has been running a 
while? 


It really doesn't matter. But, if it has 
been running, be certain the car sits 
for a few minutes before checking. This 
will allow the oil to drain down into the 
crankcase for proper measurement. 


Foam. Is it true that multi-weight oils 
like 10W-30 tend to foam at high tem- 
peratures? 


High temperatures won't usually make 
multi-weight oils foam any more than 
single-weight oils. However, you're not 
likely to run into foaming under any 
condition if you're using Pennzoil. Z-7 
foam inhibitors in Pennzoil Motor Oil 
take care of that. 


Pitted Points. I have only 10,000 miles 
on my new car and I've had to replace 
the distributor contact points. It's a 400 
cu. in. powerplant, fully equipped with 
all kinds of smog devices. What's to 
blame for my points wearing out? 


If the points are burned or badly pitted, 
check for an improperly adjusted or 
inoperative voltage regulator. Also look 
into the ballast resistor and condenser. 
It's also possible the points were not ad- 
justed properly. 


Oil Colors. After switching to Pennzoil 
in my 1965 truck, I noticed the oil had 
turned a darker color after only 500 
miles. How come? Is there something 
wrong with that oil? 


Everything's just fine. The oil's color 
reflects its cleaning action. The darker 
it is, the more it has cleaned. Contami- 
nants are kept suspended in very fine 
particle size by Pennzoil Z-7. This 


highly dispersant oil may appear dark- 
er, but your engine will be cleaner and 
last longer because of it. 


Confused. My mechanic tells me that 
the grease used in my car's rear-end 
isn't really grease at all. He also says 
brake fluid works because it is "hard" 
and the fluid in my automatic transmis- 
sion is as thin as water. Does he know 
what he is talking about or should I 
take my business elsewhere? 


It wouldn't hurt if he explained a little 
more fully, but he does know what he's 
talking about. For instance, automatic 
transmission fluids are basically light 
oils, treated with chemical polymers 
and other specially selected additives. 
They look thin, but change very little 
with temperature variations. Rear-end 
“grease” is really a fluid gear lubricant 
that could be classified as a heavy oil. 
Our position is that they must be ex- 
tremely high-quality products to do 
their jobs well. At Pennzoil, they are 
marketed only after being carefully for- 
mulated and tested. Brake fluid could 
be called “hard”, we suppose, because 
it is so difficult to compress as it moves 
through the hydraulic portion of your 
brake system, 


WE’RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, you 
can tell us a few things, too. Maybe you 
have discovered something interesting 
about motor oils or lubricants, Or you 
may have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Company, 
Technical Service Department, P. O. 
Box 808, Oil City, Pennsylvania 
16301. Note: sorry no pictures or mate- 
rial can be returned, Letters chosen for 
publication are subject to revision nec- 
essary for publication requirements. 


Quality Products For Over 85 Years 
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The Rescue of Skylab 
[Continued] 

space sport of running around the 
Workshop's 22-foot-diameter wall. 
Debated before the flight was wheth- 
er the centrifugal force would give 
them enough artifical g to stride 
erect. It did. 

The aftermath. These things fol- 
lowed the first Skylab mission: 

€ A new sail-like sunshade was 
spread over the hastily contrived 
parasol, by the second crew, in a 
spacewalk well practiced by then. 

e Skylab is the first space proj- 
ect to provide for crews' rescue— 
and that possibility arose, when 
leaks successively disabled two of 
four sets of thrusters on the second 
crew's Apollo Service Module. If no 
more failed, study showed, safe re- 
turn was still feasible. But, just 
in case, a five-man “rescue” Apollo 
was ordered readied. Two backup 
crewmen could fly it to Skylab and 
bring back a stranded crew. 

ө Lest Skylab have another power 
crisis, NASA would also ready a 
novel auxiliary Power Module, with 
two solar arrays exactly like the four 
of the telescope-mount “windmill.” 
A crew’s Apollo, handling it just 
like a moon mission’s Lunar Mod- 
ule, could fly it up to a Skylab dock- 
ing port—and plug it in to feed more 
power into the space station. 

It would be carried aloft, if at all, 
on the third manned mission. 

€ A NASA board of investigation 
reconstructed what happened to Sky- 
lab during launch. To facts already 
noted here, it added that the lost 
solar wing came off about nine min- 
utes after the shield accident, when 
it was hit by the blast of retro- 
rockets that separated Saturn V’s 
second stage. (Since Skylab by then 
should have reached orbital veloci- 
ty, the missing wing is probably still 
in orbit.) 

An unanticipated buildup of air 
pressure beneath the shield—due to 
“design deficiencies,” the board 
found—forced it out into the wind 
stream to its destruction. 

But it took no official report to 
make the outstanding lesson of the 
first Skylab mission come through 
loud and clear: 

Man in space saved the day. He 
demonstrated to doubting Thomases 
his ability to take charge and put 
things to rights in a situation where 
an unmanned spacecraft would rapid- 
ly turn into a helpless piece of orbit- 
ing junk. Skylab’s striking lesson of 
man’s value in space will not be lost 
on planners of future space projects. 
An example: possible revision of 
Space Shuttle designs to allow more 
spacewalking in case of need. Gs 
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Tune Your Heating System 
[Continued from page 128] 


should be 70 degrees and the mini- 
mum 40 degrees. If your measure- 
ments don't fall within specifications, 
they're easily corrected by adjusting 
the blower speed. 

Two types of blower motors are 
used on most furnaces: belt drive 
and direct drive. 'The belt-drive type 
wil have an adjustable pulley on 
the motor shaft. The diameter of the 
pulley can be increased by loosening 
the allen screw on the movable 
sheave and turning it clockwise. It 
can be reduced by opening the 
sheave. Increasing the blower speed 
by increasing the diameter of the 
motor pulley will result in a reduc- 
tion of temperature rise across the 
heat exchanger. 

When direct-drive blowers are 
used, the squirrel-cage,fan is mount- 
ed directly to the motor shaft. Often 
these motors have tapped windings 
that allow as many as five variable 
speeds to be selected simply by mov- 
ing a wire on the terminal board. 
A diagram should be pasted inside 
the terminal-board cover or on the 
furnace, showing you which wind- 
ings control the various speeds of 
the blower. Select the one that gives 
you the proper air temperature rise 
for your installation. 

Setting controls. For maximum 
efficiency, it's wise to consult your 
furnace manual for the manufactur- 
ers recommended settings and be 
sure that they are adjus'^d accord- 
ingly. If you haven't opted for CAC 
(see box) on a warm-air system, then 
you may want to realize some ad- 
vantage by reducing the temperature 
setting of the fan control. This 
thermally-operated switch determines 
the temperatures at which the blower 
turns on and turns off, and chances 
are it may be desirable to set it lower 
than its current position. Rather 
than turning the blower on at 135 
degrees and off at 115 degrees, vou 
can just as easily turn it on at 
100 and off at 80. The moving air 
may feel cool if you place your 
hand directly in front of a register 
at these lower cutoff points, but the 
air input into the house is still quite 
a bit warmer than room temperature 
actually is. 

On hot-water systems there is an 
adjustable control for the tempera- 
ture of water in the water jacket of 
the furnace. Lowering this won't im- 
prove efficiency, however, since the 
circulation of the water is controlled 
directly by the thermostat. 

The limit switch on forced-air and 
hot-water systems is a safety device 
and should always be set exactly 
where the manufacturer recommends 


it. Under normal conditions it won" 
ever come into operation. It's simply 
there to prevent damage to the fur 
nace in case something goes wrong 
with the circulation system. 

Be sure that your furnace room о! 
crawl space is not sealed so tightly 
that insufficient combustion air i: 
available for the burner, reducing 
efficiency by “starving” the flame 
because of a lack of oxygen. The 
owner's manual supplied with you! 
furnace will give specific require 
ments, but a rule of thumb is to pro 
vide one square inch of ventilatior 
to outside air for each 1000 Btu’: 
furnace capacity. For example, ғ 
100,000 Btu furnace would require : 
10-by-10-inch opening. This can usu 
ally be provided simply by leaving 
a vent or two open, or by installing 
a grille in an outside wall. 

What an expert should do 
Combustion testing is the one sure 
way to be certain that you're gettin 
all the efficiency from your gas- o 
oil-fired system that your install 
tion and design limitations will al 
low. 'The tests require special instru 
ments and knowhow. These involv 
measuring draft, CO. content, an 
the amount of smoke present in fl 
gases. The technician can use th 
test results to obtain the maxim 
design efficiency by correcting an 
problems that exist. He'll examin 
the flame pattern with a speci 
metallic mirror. It's likely that he 
may want to change the nozzle andi 
or burner adjustments. 

In some cases it might be wise E, 
ask about “underfiring” the furnace- 
reducing the firing rate by reducin; 
burner nozzle or orifice size. Sinc 
most residential furnaces are over 
size, this can sometimes result ir 
a small fuel savings, and can als 
add to comfort. If, on the coldes 
day during the winter in your area 
your furnace is still cycling on anc 
off, chances are that it’s larger thai 
it needs to be. Don't try to reduc 
input more than 20 percent—th 
chances are that the heat exchange 
will run too cool and premature rusf 
ing may result. 

If your furnace is over 10 year 
old, there are possibly some new ac 
cessories that may help to improv: 
efficiency. Modern oil nozzles hav: 
been scientifically tested and de 
signed to squeeze the maximum Btu' 
from each drop of oil and new ga 
burners use every trick of mixin: 
gas with air to obtain maximum bene 
fits. But the little valve to bolt onti 
your heating plant that will reduc 
its fuel consumption by half stil 
doesn't exist. PE 
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Xtra-tool 
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Xtra-tool 
drills wood 


chisels wood 


introducing 
he multi-purpose 
Skil Ktra-tool. 


$106” worth of capabilities for just 54999 


With just Skil Xtra-tool and available accessories you 
can do things that normally require two different tools. 


Hammer-Drill............. $ 66.75" 
Drive-R-Drill.............. 39.95 * * 
$106.70 


Skil Xtra-tool gives you all the capabilities of a %” drill 
with adjustable trigger speed control, forward and reverse. 

But it also does what no drill can do. It scrapes, 
gouges and chisels. Removes paint, putty, rust. Just to 
name a few jobs. 

And in its hammer-drill mode, Xtra-tool drills quickly 
into masonry. To change mode, just rotate collar and 
change bit. See new Skil Xtra-tool. A drill. A hammer-drill. 


All for just $49.99. 


* Price based on averaging of 
retail prices for suggested 
competitive products. 

**Price based on Skil suggested 

Û retail price. Details available 

on request. 
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Xtra-tool Xtra-tool drives, 
drills masonry removes screws 


Xtra-tool 


removes floor tile Nobody was ever sorry he bought the best there is. 


For my money and your car 
this is the hottest thing 
SINCE ROME BURNED 


PERIOD! . . , Helluvalgnition e .« > « « Tom McCahill 


When Tom McCahill tested Gaylord's Compu-SparkTM Capacitive 
Discharge Ignition, he said flat out: "For my money, CompuSpark Sa | 
steal. Under 50 bucks. No moving parts. Fully electronic. Solid-state. - 
And CD, too. It's built like a brick out-house. They tried to wear one 
out and stopped at 270,000 miles when the car fell apart. — | 

"What's in it for you? It virtually does away with point wear. Ends 
plug fouling hassles and puts plug wear way down the road. Often cuts 
your gas consumption by 20% and makes your engine run clean. 

"The reasons for all this are as obvious as warts on a snake. An 
ultra high intensity spark is a helluva lot hotter than a stock ignition. 
Compu-Spark—'The Ignition System with a Brain TM—actually computes 
spark characteristics to engine RPM. You get the right spark at the right 
time and the right place. Darned things run great in Alaska or the 
tropics. Why not? All silicon, y'know. And the anti-theft feature really works! 


Automotive Authority 
Noted Test Driver 


“Another thing: Compu-Spark is guaranteed one month longer than a Rolls-Royce: 37 months | 


free repair or replacement. 60 day money-back guarantee, too! | амы | 
“Think of it this way: One pe tune-up and CompuSpark has paid for itself. Two and you re 
money ahead. Three—no sweat with CompuSpark—and you're in clover, right? You het. 
"Order your CompuSpark now, it turned me on. I'm sure it'll turn you on, too!” 


Scope Patterns Illustrate 


WHAT OUR CUSTOMERS SAY: COMPU-SPARK "Brain" Features 


"After 715 years of driving a 1966 Galaxie 
500, | had to readjust my foot on the 
accelerator pedal. Thanks for a great 
system." E.J.D. Stratford Conn. 
"Never in my life have | been so impressed 
with CDI, or any such unit, as | have been 
with yours." E.H.A. Redlands Ca. 
"The increase in the performance of the 
automobile is very obvious to anyone that 
has a stop watch and tachometer available. 
It is mechanically superior to anything that 
| have seen on the market.” 

F.HJr. Galveston Texas 
"| thought you might be interested in 
knowing that my CompuSpark ignition sys- 
tem (on my 1971 MGB) performed fault- 
lessly through an Alaskan winter, in tem- 
perature as low as 40 below." 

W.S.B. Anchorage Alaska 


COMPU-SPARK— start and idle - 
long spark for instant cold 
weather starts, smoother idling 


COMPU-SPARK—high speed short 
spark for high rpm cruising 


Other CD electronic ignitions— 
short duration spark-all speeds 


Installs in 15 minutes 


Made in USA 


| . PLUS ALL THESE OUTSTANDING FEATURES 
• Exclusive CompuSpark circuitry and extremely high voltage spark provides instant cold weather 
starts. Increases gas mileage as much as 20% 
e Solid state/SCR firing provides hotter, faster spark; increased engine power and acceleration; 
eliminates plug fouling. 


* Space age all silicon components make CompuSpark completely reliable under extreme heat or cold. | 


No old fashioned garmanium transitors like ordinary electronic CDs. 

* An instant change-over feature allows you to operate your car on either CD or standard ignition. An 
anti-theft feature disables the car's ignition. 

• Installs in 15 minutes with any stock ignition. No rewiring necessary. 

* For cars, trucks, marine and stationary engines with 12 volt ignitions. 

e Don't forget —CompuSpark stays with you always. You just transfer it to your next car. Since it is 
ау - state with no moving parts it should outlast the lifetimes of two or three cars—irrespective 
of mileage. 


Why did someone sit down and invent a CD ignition? To increase efficiency. Ever 
асе Ag energy j^ to be qu 2 the fullest degree, especially during еве have of 

| Фа е. We want you to save gas. If you get 20% improvement i ile- 
age you will be driving 20 out of every 100 tM free! 4 аи 


Highly respected and а 


famous John Geraghty, в GAYLORD ELECTRONICS INC. DEPT. P 5 
| of Geraghty Dyno-Tuned 8 2314 4th St. Berkeley, Calif. 94710 415/849-0300 
Products Inc., Verdugo Ё Rush me: 
EE Road, Los Angeles, eval- E ! y to i a 
| uated the CompuSpark E ! ' COMPU-SPARK, ready to install @ $49.95 ppd 
at our request. He re- # |. COMPU-SPARK, electronic kit form @ $39.95 ppd 
EX ported: “It really sur- 8 1) Enclosed $1.00 for metal decal plus brochure" 


| . COMPU-SPARK brochure 
Car year & make.  __ E 


prised our dyno and us E 

too. At its price it's 

' unbeatable. Closest per- Ё 
! forming units are cost- Ш Name __ 

lier, some at $100 or more. Its quality con- Address 

struction is second to none. Through the ! City. State. Zi 
entire speed range we observed definite Ё M, IM e ae ы aa a 

benefits, especially at the higher range ® Г] Enclosed $ — — Ship ppd. Ship C.O.D. —— —— 
where stock ignitions tend to fall oft.” Charge to my: [7] Master Charge, С> BankAmericard, 


| American Express 
Bou ble Guarantee ; 
: i y all ca formation 
Give it a fair trial for 60 days and For credit card orders supply all card in i 


California residents please include sales tax 
remember our 37 f 
replacement Paler Wa will AUTE ved Free metal decal provided with each unit | 
a refund check if you sincerely think 'For postage and handling—refundable with order 


that CompuSpark does not measure up to | 
our claims and more. p & 1973 Gaylord Electronics Inc. 
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Clotheshorse 
Keeps 
Kids Neat | 


This whimsical horse should in- 
spire some neatness in the most dis- 
orderly area of your home: the kids' 
room. It corrals clothes as they're 
removed for bed, providing hooks 
for shirts and sox, a bar for pants. Е 

It’s easy to make. Cut and bend 
the parts shown in the drawing from 
l5" thinwall conduit; then silver 
solder or braze the joints. 

Sand and spray-paint it with an 
aerosol can. Plastic furniture caps 
on all ends prevent snags, spare you 
from filing cuts.—R. S. Hedin 


SILVER SOLDER 
OR BRAZE 


FILE RADIUS | 


BODY 
(MAKE |) 


E — 


ALL PARTS 1/2' 
THINWALL CONDUIT 
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Earn More à 
Enjoy Life Аҹ а... 
LOCKSMITH ike lam! 2:222: 


It's EASY Earning Upto $10 an Hour PLUS TRA 
Train FAST at Home — Earn While You Learn 


ALL ram RS AS PART OF YOUR TRAINING! 


Fascinating, Profitable Year-Round Spare- 
time—Fulltime Work Servicing, Repairing, 
Installing, Keying Locks for Homes, Of- 
fices, Cars, Desks, Files... Апу. Kind of 
Lock Anywhere. 


Today there's a bigger demand for skilled 
Locksmiths than ever before. Adding to 
the increasing need for regular lock and 
key service is the growing panic of .mil- 
lions about greater safety for themselves 
and their possessions in the face of a 
zooming national crime rate. Yet there is 
still only one qualified Locksmith to every 
17,000 people! No wonder the money can 
roll in so FAST! 


LEARN AT HOME THIS SHORTCUT WAY 


Prepare yourself to take advantage of this 
tremendous money-making opportunity 
for steady, year-round EXTRA INCOME in 
your spare time, or financial independ- 
ence in a full-time, high-profit business of 
your own. Perfect for retirement! You don't 
have to be an expert mechanic to be an 
ace professional in this field. Age, minor 
physical handicaps, limited education 
don't matter either. Once you know Lock- 


to make your special knowledge pay you 
from $5 to $10 an hour. Tools and Equip- 
ment, plus a professional Key-Making Ma- 
chine given you with your course, put you 
on the receiving end of high CASH FEES 
for your service. Many students cover the 
full cost of their training and SHOW A 
SUBSTANTIAL PROFIT long before they 
complete the course. So can you. 


FIND OUT ALL ABOUT IT 
No Obligation — 
No Salesman Will Call 


Discover what's in Locksmithing for you 
...how you can depend on this urgently 
needed skill for MORE INCOME, EASIER, 
MORE ENJOYABLE LIVING now and for 
the rest of your life! Just fill out and send 
the coupon below. The complete, exciting 
story will go eut to you at once. Mail the 
coupon TODAY. 


BELSAW INSTITUTE, 114T Field Bldg. 
Kansas City, Mo. 64111 


Accredited Member National Home Study Council. 
Approved for All Veteran Training. 


LOCKSMITHS ENJOY ALL THESE ADVANTAGES: 


more income, layoffs, inflation, recession, You're part of a firmly estab Everyone needs your services You collect cash for work — no 
z u j i =; E —-— چ‎ TK — 
too many bosses will be gone forever. lished, vitally necessary profes- again and again. credit losses, no collection ex- | 


PROFIT: | 3 sional trade. e Material costs low— profit mar- Penses, no employment problems. || 
на SEY ЭКи CAN МОКЕ * Shortage of qualified locksmiths gins high. * Business-getting methods are 
everywhere. - Small, rent-free shop space in simple. No salesmanship required, 
ои ге “in business rom the n * Clean, respected work that's easy your home or car. * You're a trusted member of your | 
You're "in busi E. the moment C ted work that' h You're a trusted ber of 


you start your Belsaw course—able quickly to do—and easy on you. community. 


smithing, all your worries about a job, 


MAIL THIS COUPON—NO SALESMAN WILL CALL 


Беваи Started Me Making 


_ Money FAST as a LOCKSMITH ` | BELSAW INSTITUTE, 114T Field Bldg., Kansas City, Missouri 64111 | 
: m the inan com MONTH in my spare time | Please send me free of cost or obligation your publication "Keys to | 
à jenen in America.’ "Henry Rivas, -Los Angeles, Calif, | Your Future" on how Belsaw can train me to quickly make money in | 
` “| EARNED $500 WHILE LEARNING your course. My best — | Locksmithing and how all tools and Key Machine are given me to | 
$ week ‘so far has been 125.00 and keeps оп getting bet- : » | ker 
à лег: and better. Us incent Tizio, Brooklyn, New. York. | зер. | 
5 “f CLEARED $110 LAST SATURDAY! Тат doing а WOn- Sa, i | N | 
> derful business thanks to your course in Locksmithing. . d BS i ow tw | апе | 
(Ws a ‘great business. "К. W. Davis, St. Louis, Missouri. Locksmithing— | 
ДЕН | E A 
.."l HAVE ALL THE LOCKSMITH WORK | CAN HANDLE. dt га MA or ddress | 
ps your course: and. business-getting methods are super!" Û d yes АГ | | 
pone sos Oscar Larson, tong Beach, Calif. Тасо: Mail Cou- | City State Zip ) 


LH Check here if eligible for Veteran benefits. 
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Are you missing 
half the joy of 
YOU ga pe 


Coes 4 If you haven't 
been getting as 


/ ES | 
! ~ е" much fun as you'd like 
А from your guitar, maybe 


A it's because you don't know 
i enough about how to play it. You 
` Probably learned a few chords, but don't 
know how to go further. If so, let us help you. 
We'll teach you to read music and play pick style 
with both notes and chords—the way a teacher 
would. The difference is we teach with lessons hy 
mail, and it costs a lot less. Courses in other in- 
struments too—piano, spinet organ, accordion, violin, 
saxophone. If 17 or over, write for free booklet with 
more details. Send your name, address, zip code and 
list instrument you want to learn. Write U.S. School 

Music, Studio 22-605, 417 South Dearborn Street, 
Chicago, Illinois 60605. accreoiteo MEMBER NATIONAL HOME 
STUDY COUNCIL  £ 1973 U.S, SCHOOL OF MUSIC A44 


} ee Learn at Ноте...Ве a 
TW MOTORCYCLE 
a MECHANIC... | 


X. 


Мрт y 
i. i 
"m ly x 


: p" Now's the time to "graba 
(WE? piece of the action" in America's 

" vg" fast-growing motorcycle industry. 
= Big demand for skilled mechanics. 
Earn steady pay—or start 
your own business. We 

T show you how! No need to 
ене a | dl quit school or job. Learn 
; | at home in spare time. RUSH 
RAUM М) COUPON FOR FREE “CAREER KIT" 


Coreers by Home Study 
NORTH AMERICAN SCHOOL OF MOTORCYCLE REPAIR 
4500 Campus Dr., Dept 3418A Newport Beach. CA 92555 
RUSH FREE "CAREER KIT" without obligation. 


SPECIAL CYCLE Т 


m" -——— | 


3 
<j MEAT CUTTING 
- 


Train quickly in 8 short week: ut Toleda 
for » Bright fautara with security, in the vital 
mesa iBineaB, pay, Tull-time ШҮК == 
HAVE ^ PROFITABLE MARKET OF YOUR 
OWN! Time payment plan available. Diplo- 
ma given. Job balp, Thousands of sue- 
cessful graduates, OUR 60th YEAR! Send 
oe А for big mew illustrated FREE catalog. — No obligation. 
wl. approved. 
NATIONAL SCHOOL OF MEAT CUTTING 
— Dept. 51-4 Toledo Ohio 13601 


Repair ang watch | 
. . . SWISS OR AMERICAN 


Unique. modern Sweazey System starts you 
making repairs right away. Develops skill 
step by step at home in spare time. 
Diploma awarded. Free sample lesson, No 
obligation. 


CHICAGO SCHOOL OF WATCHMAKING 


Always include 
Your Zip Code 
When Answering Ads 


PAYS BIG! SEND FOR BIG FREE CAT 
Graduates report making substantial уау hnic Ё REE | 
own business quickly. Men, Women,all ages, learn easily. о 
Course covers Sales, ee, Loans, Mortgages, relat- TELLS 
ed subjects. STUDY AT HOME or in classrooms in leading | NOW | 
cities. Diploma Awarded. Write Today for FREE Book! — 
Accredited Member National Home Study Council, Approved Veteran Training. 
WEAVER SCHOOL OF REAL ESTATE 


3521-39 Broadway EST i936. Mansas City, Mo. 64111 
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Dept, +103 Fox River Grove, Illinois 60021 | 


Counterfeit Money Detectors 
[Continued from page 80] 


used in retail stores. But they're 
not the whole answer. Thus Bill 
Cooper saw the need for a more 
precise detector. That's what led 
to the electronic scanner, invented 
by Cooper and Spectronics chief 
engineer, Jerry Rubler. 

Cooper was reluctant to disclose 
the details of the invention (“so we 
can stay one step ahead of the coun- 
terfeiters"), but he showed me a 
small substrate board which con- 
tained the usual myriad of transis- 
tors, capacitors, and resistors. Jerry 
Rubler says it's “most of it, right 
there." But PoPULAR SCIENCE pieced 
together a general description of 
how it operates. 

How scanner works. The key 
to the electronic scan is in the black 
ink on the face of Federal Reserve 
notes. Since 1934, all of our cur- 
rency's black ink has contained 
small amounts of ferric oxide. That 
gives the ink magnetic properties. A 
scan head in the machine "reads" 
the ink on the bill much as the 
head in the tape recorder translates 
what's on the magnetic tape. This 
signal is then amplified, and the 
machine emits both a visual and a 
sonic response. Cooper says the son- 
ic response is more sensitive than 
the meter on old or mutilated bills 
where the ink has faded. You may 
hear the sound, but the needle may 
not move. 

Cooper won't reveal further de- 
tails, but operation is obviously 
more complex. There are two tests, 
“initial” and “prove,” (to confirm 
"real" results on first scan), and the 
machine is coded for currency with 
large Federal Reserve seals (before 
1934) and small seals (1934 to pres- 
ent). It won't work on silver certifi- 
cates or U.S. Bank notes, but there 
are very few of these left in cir- 
culation. 

Does the electronic scanner work 
like a bill changer? Sort of. Cooper 
says bill changers use a photoelec- 
tric scan that accounts for only one 
characteristic of genuine $1s. But at 
least one maker of bill changers, 
National Rejectors, Inc., uses a mag- 
netic scan head, probably similar 
to the one Spectronics uses. A 
spokesman from National says that 
company's machine has a dual scan 
head that reads two locations on the 
bill. 

The electronic money scanner dif- 
fers from dollar-bill changers in at 
least two respects. First, the chang- 
ers accept only $1 bills. Second, 
some changers will reject worn or 
mutilated $1s, even though they may 
be genuine. 


No perfect solution. UV scan- 
ners are helpful, but not accurate 
enough. The electronic machine 1s 
excellent, but too slow for the banks 
and other outlets that handle large 
volumes of money. The Moneyscan- 
ner 1250 takes about 10 seconds to 
verify the authenticity of one note, 
more time than most banks have to 
spend. 

Cooper's working on that, too. 
Spectronics sets up large UV scan- 
ners for big money handling clients. 
Here's how that works: First “sus- 
pect" bills are culled with a UV 
scanner; tellers fan large stacks of 
bills instead of one at a time. Any 
bill with even a trace of bleach is 
confirmed at the end of the day with 
the electronic scanner. Or, it can 
be done visually. 

Yet even this system won’t catch 
it all. Bills with no optical whiteners 
never would be detected. Also, a 
source at the Bureau of Engraving 
and Printing says about five percent 
of the counterfeits analyzed contain 
magnetic ink. It’s possible that those 
could fool the electronic scanner. 

How phonies are passed. But 
the counterfeiters themselves remain 
the real problem. Although they al- 
most never exactly duplicate the 
government's painstaking printing 
(see box), they are pretty good busi- 
nessmen when it comes to passing 
the money. For example, a printer 
is hired to make the notes. The 
"manufacturer" who hired him then 
wholesales the bundle to a distribu- 
tor, usually at 10-25 percent of face 
value, depending on quality and 
quantity, and the distributor sells 
the bogus bills to salesmen and 
street passers. It may be sold three 
or four times before the first victim 
gets it (or the counterfeiters are 
caught). 

Even with the increased reliabili- 
ty of the electronic scanner, most 
banks rely on their tellers and coun- 
ters to catch the phonies visually. 
Officials say that experienced money 
handlers will notice something 
phony about a bill that would eas- 
ily fool the average citizen. 

Most people don't check. Steven 
Vorillas of the Off-Track Betting 
Corp. (OTB) says the average per- 
son is easily duped because he's 
not looking for anything wrong. He 
showed me some phonies that OTB 
tellers spotted readily. He says, “We 
tried a little experiment. We took 
the phonies and asked ordinary peo- 
ple for change of a $10 or $20 bill. 
They didn't hesitate. Later we 
stamped them counterfeit and showed 

Continued 


TROY CORY Sings for 
People with Speakers 


In Сре Beoroom 


rchestra: Rene Hall and Ambros 


Ns. THE CLOSEST LEVER CAME Д4 


FREE 10-DAY EXAMINATION 


Mail coupon today... without money ... for your ALL New Quadraphonic 4-channel “encoded" 
Long Playing Album...FEATURING the Premier Balladeer — TROY CORY. When it comes, 
lay and listen to it on ANY Stereo unit — it will sound better than ever. Dine by it. Dance 
- it. Romance to it. Work with it. Relax to it — and even discuss it. Then unless you agree 
that it should be in your home at all times simply return the Album in ten days and owe 
nothing. But don't delay... Mail the Mo-Risk coupon today! 
Orar, nor available in stores. Some of the Largest and Best Stations Play TROY CORY... 
ask them. 


THIS IS A SPECIAL RECORD PRODUCT LICENSED BY CINEMA PRIZE INC. 
1973 U.S.A. Troy Cory — Exclusive Cinema Prize Recording Artist. 


x The Closest I 
Ever Came 


жс Something 
* Imagine 
x It's Impossible 

te Somewhere My Love 


x Kiss The World 
Goodbye 


x Help Me Make It 
Thru The Night 


* I Love You Because 


ж | Must Remind Myself 
To Cry 


н RUSH COUPON FOR FREE 10-DAY EXAMINATION 


RECORD ROMANCE 
Dept. M 
Universal City, Calif. 91608 


fully satisfied. with this all new quadraphonic compatible Stereo Album—! will remit $3.99 plus 
shipping cost as full payment. Otherwise | will return it and owe nothing. 


NAM 
(Please Print) 


ADDRESS 


DE et ы 2-11 د 1 و‎ i 
O SAVE—check this box if you are enclosing full payment a with this coupon. 
We will pay all shipping cost plus include a second TROY CORY Quadraphonic Album of 
your choice (12 more songs) as illustrated in A or B absolutely free. Same return for refund 
privilege. | want Bonus Album A O — B Û. 


| 
ii 
[| O Check here for 8-track tapes—$8.99 each. 
L^ 


E 
8 
ü 
- SEND me—for 10 days—FREE EXAMINATJON—Troy Cory's LP Album as illustrated above. If 
ü 
I 
ў 
i 
| 


i 
Ц 
m 


ifs Romantic’ 
you know 


x For All We Know 


* NEW QUADRAPHONIC 


x My Clare De Lune 


NO RISK GUARANTEE 


Жа El oy Cory’s New Record Romance Album in your 
own home at your leisure, at our expense for 10 days FREE. 
Unless you agree that this great album will create many 
pleasurable memories to your life, return it in ten days 
and owe nothing. If you've been looking for your own 
personal balladeer to sing soft enough as to not interfere 
while you are "speaking" or just plain relaxing — and 
you're the discrete listener that demands tunes that will 
not fade and become obsolete with the rest of your stereo 
records and tapes during the up and coming 4-channel/ 
4 speaker que ^ apes Era — you have to play and hear 
this one NOW! FREE! ... 


SPECIAL BONUS 


BONUS A Г] OR BONUS B 0] 


Honey Pie 

Is You Is 

Fool Me Some More 
Out Of Nowhere 
Dream A Little Dream 
Wrap Your Troubles 
Sugar To Tea 

It Must Be True 
Maonlight Becomes You 
Just One More Chance 
Light My Fire 


Please 


Try A Little Tenderness 
At Last 

Did | Remember 

There Goes My Heart 
Hi-Lili, Hi-Lo 

Where The Action Is 
I'm In the Mood For Love 
Don't Blame Me 

Blue Moon 

My Blue Heaven 
Where Are You? 

Once In A While 
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‘“Locksmithing Institute is a 
fine school with an efficient 
and effective method of teach- 
ing the beginner not only the 
basis of locksmithing but also 
the finer points.” 
aymond Gapinski 
East Gary, Ind. 


"Qualified me for position of 
locksmith at a State College. 
Received full cooperation 
from the institute's staff." 
Richard Hiddleson | 
West Cheater, Pa. 


No question about it... with Locksmithing skill YOU'LL 
HAVE IT MADE! You'll do light, clean, always-fascinating 
work in this fascinating security profession that urgently 
needs YOU — where your choice of steady, high-pay job 
opportunities, or a big-profit spare-time or full-time 
business of your own is virtually unlimited. As a Lock- 
smith ycu have your own "'built in" pension plan. You 
go on enioying the work as long as vou like, knowing 
that layoifs, automation, slack times, minor disabilities, 
forced retirement can't affect your ability to EARN 
MORE ап 1 LIVE BETTER in good times and bad. 

Locksmithing is SO EASY TO LEARN — Enables You to 
EARN Extra Money RIGHT FROM THE START! The bet- 
ter, more secure future you want can be yours FAST as 
BSS PSSST REESE S SSSR SSeS ee Sees 


LOCKSMITHING INSTITUTE, Dept. 1111-103 
Div. Technical Home Study Schools 
Little Falls, New Jersey 07424 


Please send FREE Illustrated Book—"'Your Big Oppor- 
tunities in Locksmithing," complete Equipment folder 
and sample lesson pages, FREE of all obligation, (no 


salesman will call). 


Name 


(Please Print) 
Address 


City/State/Zip.  . — 


[] Check here if eligible for veteran benefits 


س 


them the same bills. They all 
agreed, ‘the workmanship was ter- 
rible’ and ‘no, Га never take it.’” 
Counterfeiters correctly assume that 
most people don’t even bother to 
check. 

Vorillas says his tellers and cash- 
iers catch 80 percent of the bogus 
bills before they take the loss. “The 
biggest thing for our people is the 
feel he insists. Genuine currency 
usually feels real; bogus feels phony. 
One teller at First National City 
Bank, however, relies on the por- 
trait. Another looks at the seals; 
still another checks the buildings on 
the back. 

When a phony bill is discovered, 
the last person in possession gets 
stuck. Should your local bank teller 
catch it while you're at the window, 
he will confiscate it (as an agent 
of the government) and give you a 
receipt. Later, if its proved gen- 
uine, your money will be returned. 
Otherwise, it’s your loss. (Keep the 
recelpt because it's tax deductible.) 
If any retailer says one of your 
notes is phony, he will usually give 
it back and ask for another. (It’s 
your problem.) However, if he con- 
fiscates it, ask for a receipt. 
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what if 
Will automa 
Am 1 too ol 
Can I learn a new skill? 


Will my job ever pay more? 


BE A SKILLED LOCKSMITH! 


... and Solve ALL Your "FUTURE" Problems a Locksmith, regardless of age, education, previous ех. 
perience, minor physical handicaps. Fun and earnings 
begin AT ONCE as you learn quickly, easily to CASH IN 
on all kinds of locksmithing jobs. As little as one hour a 
week at home working on all kinds of lock and key 
problems under the guidance of experts brings quick 
mastery—a quick lifetime solution to ALL your ''future'' 
problems. All locks, keys, parts, picks, special tools and 
equipment as well as complete fully-illustrated lessons 


im laid off? 


supplied with course. 


tion. No salesman will call. 


Little Falis, N. J. 07424 


National Home Study 
Approved for Veterans. 


Everything 
necessary: X LUN 
KEY MACHINE Е 


locks, picks, 

tools supplied 

with course. 

State Approved Diploma 


Counterfeit Money Detectors 
[Continued] 


Know your money. The govern- 
ment publishes a booklet, “Know 
Your Money," so you can learn 
where the counterfeiters make errors. 
If you take a minute to check, you'll 
spot bad print jobs and lousy paper. 
Unfortunately, many counterfeiters 
also read the booklet and make sure 
to print in great detail those parts 
of the bills that the government says 
are most often lacking in quality 
(borders, seals, and portrait, for ex- 
ample). Some of the good-quality 
phonies I've seen have excellent 
seals often a frequently looked-at 
spot. 

At the moment, as the attempt 
to develop a really 100-percent ac- 
curate counterfeit-money detector 
continues, the big money handlers 
are relying on trained observers—as 
they always have—to spot counter- 
feits that flow their way. 

The Federal Reserve Banks of 
New York and Philadelphia have 
tested various counterfeit money de- 
tectors. But they’ve rejected them as 
being impractical, inaccurate, or just 
not fast enough. (OTB is so busy, 
they’re using the UV scanners just 
for $50s and $100s.) 

This is really unfortunate. 


tion take my pins 
d to change jobs? 


FREE Illustrated Book, FREE Sample Lesson Pages Give 
Exciting Facts. Find out how being a skilled Locksmith 
can put a quick end to your worries. Locksmithing In- 
stitute graduates now earning more, enjoying life every- 
where. You can, too. Send coupon TODAY for illustrated 
book and sample lesson pages without cost or obliga- 


LOCKSMITHING INSTITUTE 


Division of Technical Home Study Schools 


Licensed by N.J. State Dept. of Education; Accredited Member, 
ouncil, State Approved Diploma, 


| KING | 
Ф MASTER KEY SYSTEMS 
e LOCK REPAIR wt 
| e PICKING LOCKS 
® TUMBLER CHANGE 
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Because the worst may be yet to 
come. Companies like 3M in Minne- 
sota have color-copying machines 
that may tempt counterfeiters. A 
spokesman from 3M, when asked 
about the problem, admitted that 
the Secret Service once discussed 
the potential danger. About the cop- 
ier he reports, "We can reproduce 
any color with close fidelity." Even 
worse, Xerox has introduced a color 
copier that uses any paper. 
story in this issue.) 

Do we need better machines? Or 
better money? Mike Andress, a con- 
victed counterfeiter and author of 
the book, I Made It Myself, thinks 
we need a change in our money. We 
don’t have to change the traditional 
greenbacks radically, just add more 
safeguards like watermarks or a 
third pigment that reproduces poor- 
ly with offset cameras. 

Chances are it wouldn’t slow the 
counterfeiters down. They would 
probably find a way around newer 
bills. Maybe we really need elec- 
tronic scanners, just a little bit bet- 
ter and quite a bit speedier than Bill 
Cooper's remarkable $450 box. Then 

. a counterfeiter might just think 
twice. 


(See : 


Special Invitation to 
Inventors 


If you have an invention or an idea 
for an invention, whether patented 
or unpatented, that you wish to sell 
outright or on a royalty basis, the 
booklet we offer free in the coupon 
below may be very valuable in sav- 
ing you both time and money. 


We are specialists in representing 
inventors and submitting their in- 
ventions and ideas to manufactur- 
ers. We work continuously with 
scores of manufacturers seeking new 
products, and we have connections 
from coast to coast and in foreign 
countries. We are well informed 
which manufacturers may be espe- 
cially interested in your particular 
kind of invention. Hundreds of these 
manufacturers have written us de- 
scriptions of the types of inventions 
they want. 


Our service is designed to do all the 
many things the average inventor 
does not have the time or facilities 
for doing, or who lacks knowledge of 
the proper markets. When you ap- 
point us to represent you, we prepare 
sales material that points up your in- 
vention, its advantages, its construc- 
tion, its market potential and profit 
possibilities. 


For presenting your invention to se- 
lected manufacturers we charge a 
modest fee (which is refunded if we 
handle the sale of the invention for 
you) and the customary commission. 
We are a Nationally known concern, 
with an impeccable reputation for 
ethics and integrity. We believe ours 
is the finest service offered inventors. 


|| -----—-MAIL THIS COUPON FOR FREE BOOKLET 


Mr. K. O. Kessler, President 


We are not patent attorneys. How- 
ever, if you have need for a patent 
attorney and do not know one, write 
us and we will tell you how to obtain 
the names of all U. S. Patent Attor- 
neys in your area, and you can make 
your own choice. 


To encourage inventors, whether their 
inventions are patented or unpatented 
we have prepared a booklet entitled 
"How to Go About Selling Your In- 
vention.” This booklet contains such 
information as current royalty rates 
being paid by manufacturers, discusses 
various types of inventions and the 
markets for them, and tells the most 
effective methods you can use in 
presenting your invention for sale, 
whether you employ us or do it 
yourself. 


You can obtain a copy of this book- 
let merely by mailing the coupon 
below. It will sent to you with our 
compliments, free, without any obli- 
gation whatever. If you wish to write 
us for comments about your inven- 
tion, please do so. We make no charge 
for consultation. But please do NOT 
send blueprints or models. Just de- 
scribe your invention briefly, its na- 
ture and purpose. 


REFERENCES: Your own bank. or 
attorney, or Chamber of Commerce. 


K. O. Kessler, President 
KESSLER SALES CORPORATION 
FREMONT, OHIO 43420 


Accredited as a Corporation 
Under the Laws of Ohio 


Kessler Sales Corporation, Dept. D-710, Fremont, Ohio 43420 


Please mail me a copy of your FREE Booklet, “Ном to Go About Selling Your Invention,” 
which reveals many points about selling inventions and b pep your service. It is unders 


that there 1s no charge for this booklet now or at any o 


any way. 


er time and I am not obligated in 
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‘Mighty Mac’ 
Shredder-Grinders 


Process those leaves and other garden 
| waste for composting or bagging for 
disposal—with a rugged ‘‘Mighty Mac”! 
The compact Model 5-P features a 3 
h.p. engine, centrifugal clutch pulley, 
belt drive and 8 free-swinging steel 
hammers (Knives) for efficient shred- 
ding. Mulches tree prunings ир to %", 
corn stalks, wet or dry flower stems 
and straw. Heavy duty models and 
accessories available in both self- 
powered and tractor mounted styles. 


Let “Mighty Mac" 
Help Increase 
Your Garden 
Yield . . . Cut Air 
Pollution (Don't 


burn) and Reduce иав 

Solid Waste MT 
- a Gentlemen: Please send me the latest in- | 
AMERIND-MacKISSIC не on Mighty Mac инее ит» : 
В INCORPORATED a i —————— 
1 ACESS eee pT 
i in City. . . State Zip i 
I PARKER FORD, PENNA. 19457 1 
Dept. P 
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LEATHERCRAFT 
CATALOG 


New  Leathercraft Catalog features more 
Kits and Supplies than ever before! 


PA aan Send today for the latest jam-packed Tandy 
Leather Company Catalog. 92 pages listing and 
showing the world's greatest collection of leather, leathercraft 
tools, leathercraft kits. Included are new clog sandal kits, belts, handbag kits, billfold 
kits, ‘plus patterns and leather for making your own leather garments. Over 1200 
- different items! Includes addresses of over 220 Tandy Stores 
nationwide where you can shop in person or by mail. Just 
send us your name and address today and your new 

| Tandy Catalog will be sent to you immediately. 


1001 Foch Street 
Fort Worth, Texas 76107 


LEATHER COMPANY 


Dept. PS1073 
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High-Rise’ 


Sprinkler 
Covers 


More Areé 


A simple wood and plumbing as- 
sembly broadens sprinkler coverage 
and lets you aim spray over low 
shrubs. Assemble base with 16d gal- 
vanized nails. Attach plumbing to 
base, using pipe clamps and 16d 
nails driven through and clinched. 
( Alternatives to assembly shown: Lo- 
cate hose connection at bottom of 
pipe; include shutoff valve.) Pipe 
can be shorter, but tip-over factor 
will increase if it's lengthened.—R. J. 
De Cristoforo 


SHUT-OFF м 
RAIN BIRD 


VALVE 
{ OPTIONAL ) 
"UU OU г 7 
рар. 
PF B — COUPLING 


HOSE 
CONNECT iON 


PIPE 
24" LONG 
PIPE CLAMP 

3 REG'D М. 


2x6 x IB" 
3 REQ'D 
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SEND FOR FREE CATALOG 601-103 
LEARN THE = Appliance Division, National Radio Institute 
TA ш Washington, D.C. 20016 
PROFESSIONAL METHOD » Send me your illustrated free book that tells about opportunities 
z | » in Servicing Electrical Appliances, and gives details of NRI's 
OF APPLIANCE REPAIR simplified training plan. I understand there is no obligation, no 
| m x salesman will call. 
= 
= " Name. Age. 
For extra income, a job skill E 
in demand, a business of your | = Address = Zip 
own — ог to save money on m City State Code 
your own appliance repairs. d [Г] Check here for facts on New GI Bill. 
Accredited Member National Home Study Council 
NG IN THE 


HOME STUDY TRAINI 


= HIGHLY PROFITABLE FIELD OF 


: т J : " Boum 
esie 


Eti Й FOR BEGINNERS 
ME FOR EXPERIEN 
IU rog HOMEOWNERS 


T "a NÉ C д NATIONAL RADO ug THLE. 


77 QpeuANCE DUIS 


Now you can prepare quickly to do professional 
appliance servicing at home in your spare time. 


You are ready to start servicing appliances after 
only a few lessons. The entire course can be finished 
in a matter of months. 


This is the fastest way to a new job or skill or 
extra income or a business of your own. Wherever you 
live or want to live, you'll find a demand for top-notch 
appliance servicemen. 


There are probably thousands of broken appli- 
ances right in your neighborhood. These can mean 
cash profits for you starting soon. Use your spare time 


Г " \\ | NATIONAL RADIO 


CED TECHNICIANS 


WASHINGTON, p.e 


INSTITUTE e APPLIANCE DIVISION 
Washington, D. C. 20016 
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Gt. E гё EN DNUS E 
Rete or ee Н 


er T MES à Pd 


in coupon above. . 


A short, easy course trains you at home 


to make $4 to $6 an hour fixing appliances for friends 
and neighbors. 


Low-cost training plans cover — 


Small and large home appliances 
Farm and commercial equipment 
Portable electric tools 
Small gasoline engines 


— there is even special training to prepare you 
for air conditioning and refrigeration. 

Special NRI appliance testing equipment is in- 
cluded in your course at no extra cost. Mail coupon 
for your FREE NRI Catalog. No salesman will call. 
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AVAILABLE UNDER NEW GI BILL 
if you served since January 31, 1955, 
or are in service now, check 8l. line 


мд L cou PON AB BOVE 1 | , | 


|: FREE 


A superstore of electronics 
at your fingertips 

e Stereo / 4-Channel Sound Systems 
e Tape Recorders and Accessories 
e Radios e Phonos e Kits e Amateur 
and Shortwave Gear e Citizens Band 
e Antennas e Police/Fire VHF-UHF 
Radios e Electronic Calculators and 
Timepieces e Security e Test Equip- 
ment e 1000's of Parts, Tubes, Bat- 
teries, Wire, Hardware 


Exclusive TELEDYNE and OLSON 
Audio Products 


FREE 
1974 Catalog 


Send coupon 
today 


@ the VALUE leader since 1931 | 


Olson electronics Dept.KM 
260 S. Forge St., Akron, Ohio 44327 


О Send me my FREE 1974 Olson 


Catalog (Please Print) 
Name . - Ар! 
Street ——- 
City -— State ssi ee 


Ў 
! 
i 
i 
ї 
j 
- О Send an Olson Catalog to my friend 
i Name — Apt 

{ Street — 

\ City —— State . Zip — 
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Uncluttered look under hillside platform is feasible with new truss system. 


Super-Truss Design Trims 
Building Costs 


Builders in San Francisco's Bay 
Area are reducing cost and time for 
hillside construction with a new truss 
design. The truss, which combines 
sheet steel with wood beams, triples 
the strength of the wood joists for 
floor and roof support. This means 
builders can project long floors over 
steep slopes with much less structural 
support and site preparation. 

Belgian-born engineer Etienne Ro- 
lin invented the new building com- 
ponent, so appropriately it’s named 
the Rolin Truss. In his patented de- 
sign, sheet steel is bowed and nailed 
between wood joists. The steel is in 
tension, the wood in compression. 
Result? A supertough truss system 
that enables builders to perform 
some spectacular tricks in a variety 
of applications. 

In the hilly Bay Area, for exam- 
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Prefabricated trusses look like stock-feed- 
ing troughs but can support up to 110 pounds 
psf and loaded spans up to 65 ft. Single or 
double layers of 16- or 18-gauge galvanized 
sheet steel is bent and nailed to joists. 
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ple, platforms supporting car decks, 
homes, and apartments now jut over 
steep slopes with what appears to be | 
a dangerous lack of structural under- 
pinning. There's plenty of support, 
though; elimination of costly vertical 
posts and girders on slopes is saving 
builders from $600 for homes to 
thousands for buildings. Usually, a 
deck requires only a headwall, which 
takes the lateral load, and a single 
pair of support posts opposite on 
the downslope. 

The truss system has Research 
Card approval from the Internation- 
al Conference of Building Officials, 
and a one-hour fire rating. Rolin- 
Tee Inc., 110 Belvedere St., San 
Rafael, Calif., the manufacturer, is 
licensing other franchises, gradually 
extending what until now has been 
a Bay Area enterprise.—J. Williams 
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Learn at home - Low investment! 


Right now, one of the most rapidly- 
expanding industries in the U.S.A. 
is the home and business security 
field. Crime is increasing in all 
areas, demand for home and busi- 
ness protection has never been 
greater. Surprisingly, though, 
alarm system installations are ex- 
tremely simple. You need no parti- 
cular mechanical abilities or even 
electrical knowledge. Alarm sys- 
tems operate on very low voltages, 
which are not dangerous and which 
do not even require an electrician's 
license, even in cities with rigorous 
building codes. 


TRAIN IN YOUR OWN HOME, 
AT THE HOURS YOU CHOOSE 


Lessons—clearly written for study 
at home——cover all types of instal- 
lations, alarms, electric eyes, pro- 
tecting windows with foil, hidden 
switches, all the "trade secrets'' of 
the industry. All include clear, 
easy-to-understand illustrations. 


You have available, as needed, per- 
sonal help from a skilled instructor. 
You will learn by doing, and will 
receive a kit of professional tools, 
supplies and materials, with which 
you can put theory into practice. 
You will be trained in estimating 
for profit, and in how to get busi- 
ness. You will also receive business 
getting materials to use, estimat- 
ing forms — everything needed to 
nen a BUSINESS: 
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If you are not vet ready to launch 
your own business you can start 
as an alarm installer — either full 
time or part time — for an exist- 
ing business and learn by doing. 


HAVE YOUR OWN BUSINESS IN 
BURGLAR/HRE ALARMS- 
SECURITY SYSTEMS 


ѓ 

IMPORTANT! You receive real 
“hands-on” training—and you re- 
ceive with your course all the 
equipment and materials you need 
to do your first job; a job that can 
pay all your course costs and a 
profit! 

SECURITY SYSTEMS 


MANAGEMENT SCHOOL 


Div. Technical Home Study Schools 
Dept. 7111-103 
Little Falls, New Jersey 07424 


WHAT OTHERS SAY: 


A N.Y. state alarm company of two partners, both | 
holding full time jobs, reported they made $19,000.00 
in one year. 

“Our business is growing by leaps and bounds” re- 
ported one Midwestern alarm company owner. 

An alarm dealer in California reported that he in- 
stalled about 200 residential alarm systems in one 
year with little or no sales effort. 


NO STAM F NEEDED — CUT OUT Ready to Mail Coupon Below. 
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INTERESTED! 


Rush me free information on the many 
opportunities for me in the rapidly ex- 
panding security and alarm industry. 
No obligation. No salesman is to call! 


Name 


Address 


City 


State/Zip 


Dept. 7111-103 


18@S—3H3H 0104 LNG 1n2 LON OA Y 


[BUSINESS REPLY MAIL 


No Postage Stamp Necessary If Mailed in the United States 


POSTAGE WILL BE PAID BY 


SECURITY SYSTEMS 
MANAGEMENT SCHOOL 


Div. Technical Home Study Schools 
Little Falls, New Jersey 07424 


First Class 
Permit Number 137 
Little Falls, N. J. 
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Shoppers’ Showcase 


A selection of products and services for Popular Science from the advertiser. For advertising rates for this section, 
readers available direct by mail. Enjoy the fun and con- write Harry Fleischman, Popular Science, 355 Lexington 
venience of mail order shopping. Please order directly Avenue, New York, N.Y. 10017. 


STOP BASEMENT LEAKS 
WITH E 
NEW 
AMAZING 


Makes Over $60 EXTRA a Week 


in Own Sharpening Shop! 
“My Belsaw Sharp-All made 
me $3,500 last year just In spare 
time. Now I'm going full time. | 
It's great to be your own boss.” , 
David Swanson — Utica, Michigan 


РА 


о PART 
EPOXY KIT 


| A PAINT OR 
A MORTAR 


Let Belsaw prove 
YOU can do it, too! On our 


30-DAY FREE TRIAL OFFER 


You risk nothing by accepting this offer to 
see how easily you can turn your spare time 
into Big Cash Profits with your own Complete 
Sharpening Shop. No selling .. . No previous 
experience needed. Our famous Sharp-All and 
show-how instruction set you up to make 
$200, $500, $700 a month CASH sharpening 
SAWS, KNIVES, SCISSORS, LAWNMOWERS, 
Shop and Garden tools . . . all cutting edges. 
Send coupon for FREE facts on 
this money-making business. 


| How we'll even finance you. 
No Obligation — No Salesman Will Call 


Roy Jennings BELSAW SHARP-ALL CO. 
Sandwich, Ilinois 704T Field Bldg. Kansas City, Mo. 64111 


5-— RUSH COUPON TODAY FOR FREE BOOK =¬ 
BELSAW SHARP-ALL CO. Stan Field, Pres. 
70AT Field Bldg., Kansas City, Mo.64111 


Send details of FREE TRIAL OFFER and Free Book “Lifetime Security'' 


JOIN THESE SHARP-ALL 
MONEYMAKERS 
"Think the world of my Sharp- 
All. Am grossing $4,000 a year 

on a part-time basis." 

Lawrence Stevenson 

E. Syracuse, New York 
"There's excellent profit in 
sharpening . . . we now do 
about $600.00 a month." 

Ed Kisler, Jr. 

Sarasota, Florida 
“I average $5.00 an hour part 
time and business gets better 
all the time.” 


WATERPROOFS * REPAIRS *SEALS 
WORKS UNDER WATER 


A unique epoxy formulation adapted for 
the homeowner after years of industrial 
success. Guaranteed to stop leakage where 
others fail. Amazing disPATCH! resists | 
water pressures up to 50 Ibs./sq. inch and 
may be applied on all surfaces; dry, damp, 
wet or even in standing water. disPATCHI 
mixes with sand to form a tough, permanent 
mortar for repairing cracks. Coverage: 40 | 
sq. feet — makes !4 gallon of mortar. Colors: 
white, gray, aqua green, light blue, tile red. | 
1 kit $9.95 * 4 for $29.95 * PP * Add 75c 
for shipping and handling. Order today: 
Send check or MO. 


| р | T R Е X CORPORATION 


| 11 SOUTH FULLERTON AVE . MONTCLAIR. N. J. 


Name 


| 
| 
| 
| 
| 
| 


Address 


edd No obligation . . . No salesman will call 


WHAT'S HE DOING! „-& 
Making a Concrete £ 
Flower Pot! ... and 
SO CAN YOU! 


Make and sell your own 
Ornamental Concrete items. 


07042 


Build Thi 
All-Wooden 
Clock 


| Complete plans for build- 
ing this unique clock. 100°; 


| j i | А i à fw 3 Жы = Aa , /, 
Rush $3 00 for Book j FK | | anii: wood. All moving parts vis Le RADIO CONTROLLED from car transmitter or wall 
4 ; КЕ able. No special tools re- switch € SAFETY night and d Ner d е SE- 
about Aluminum Molds | p n | Y night and day year ‘round ® 
л * i quired. Separate hour, min- CURITY door locks tight when closed е CONVENIENCE 
with prices and production trade secrets ute, und second hands, weight driven, keeps in саг control any weather ® LIGHTING garage lights 
direct from world's largest mold manufacturer. perfect time. Muy be mounted in large grand- automatically € VERSATILE fits all lifting type wood, 


metal or fiberglass doors sectional and 1-ріесе е EASY 
HOME INSTALLATION in just 2-3 hours © SAVE up to 
50% direct factory purchose and PP or UPS home delivery 
е GUARANTEED one year е FREE brochure 

HELPMATE Equipment Co., Box 51Р5-23 Baroda, MI 49101 


Over 350 designs to select from. father case or displayed on pedestal or shelf. 
: - A simple project for the woodwork hobbyist or 
Send $3.00 CONCRETE MACHINERY COMPANY clock enthusiast. Plans only, $4.00 plus 50¢ 
et | handling. R. D. Thomas, 1412 Drumcliffe Rd., 

Today To > P. 0. BOX B99- HICKORY, N.C. 28601 Winston Salem, N. C. 27103 


— — —À —  — r коз шшш usum د س‎ — —— MÀ — - — 


| 


TET 


SILVO (BRAND NAME) TOOL CATALOG 
| - Thousands of 
Г. z exciting tool 
values! 


Thousands of Exciting Tool 
Values! Stanley, Millers 
Falls, Skil, Ther, Wen, 
Disston, Wiss Wellsaw, 
Dremel, Speedy Sproyers, 
Plumb, Huot, Kennedy, 

|, Channellock, Porter-Cable, 
Rockwell, Helios, Vise-Grip, Crescent, Ridgid and 
many other Nationally Advertised brands of Tools & 
Supplies. We ship Coast to Coast al prices Hard to 
Beot, Send $1 for our bia 19€ page tool cataloz today, 


SILVO HARDWARE CO. 
107 Walnut St, PSD73 Philo, Pa. 19106. - 


№ * ASTRO-RING stylish 
Titanium concea/ment 
| ^ ring, 2 piece preci- 
т . sion made, full hollow 
circumference secret compart- 
ment, 3 inside widths 36$", 546", 
V4". Waterproof, no tarnish, sil- 
very finish, impossible to detect 
secret compartment. $49.50 each, 
no COD, state ring size and secret 
compartment size. 


TITANIUM FABRICATORS 
BOX 3621, PHOENIX, ARIZONA 85030 


reveals hundreds of deadly self- 
defense secrets, which will en- 
able you to protect yourself from 
any attacker! Easy to learn! 
FREE COLORFUL BROCHURE 
REVEALS SELF-DEFENSE TECHNIQUES. 


Send to: UNIVERSAL, Dept. A 
BOX 39303 DETROIT, MICHIGAN 48239 
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LIVE IN THE WORLD OF TOMORROW...TODAY! 


| | (And our FREE CATALOG is packed with exciting and 
A BETTER LIFE | unusual ecological & physical science items—plus 
шз | 4,500 finds for fun, study or profit... for every mem- 


ber of the family.) 


For greater relaxation, concen- 
| tration, listen to your Alpha- 

. Theta brainwaves. Ultra-sensi- 
tive electrode headband slips 
on/off in seconds—eliminates 
need for messy creams, etc. 
Atch'd to amplifier, filters 
brainwaves, signals beep for 
ea. Alpha or Theta wave passed. 
Monitoring button simulates . 
Alpha sound; audio & visual 
(L.E.D.) feedback. Reliable, 
easy-to-use unit—comparable 

to costlier models. Completely. 
safe. Comprehensive instr Benet: 
E 390 үлү, 24 oz 


OUR 
ALPHA FROM 
130 EXPERIMENTS IN OPTICS . THETA! 


and photography! Optix® —À 
Kit is a complete optical & photography 
lab for 130 exciting experiments. Lets 
you recreate the periscope, telescope, 
microscope, kaleidoscope! . Build a 
35mm reflex camera with interchange- 
able lens system! Make, develop pho- 
tographic film! Enjoy the fun and fas- 
cination of having your own optics 
lab. Fully illustrated 112-pg. manual, 
812"x11", clearly explains usage of 
this stimulating kit's °114 precision 
engineered components. 


Stock No. 71,646N . . $22.50 Ppd. 


GIANT WEATHER BALLOONS—8" | 
OR 25' DIAMETER 


‘Balls of fun'' for kids, traffic stoppers for 
. stores, terrific for amateur meterologists. 
Create a neighborhood sensation. Great for 
decorations, launching radio controlled air- 
planes, scuba diving markers, etc. Ama- 
ture meterologists use to measure cloud 
heights, wind speed and temperature. Made 
of thin neoprene designed to burst at high 
Г altitudes. Inflate carefully with vacuum 
cleaner or auto air hose; or locally available 
helium for high rise. 
Stock No. 60,568N (8' size) .. $ 2.50 Ppd. 
Stock Mo. 60,632N (25° size) . $13.95 Ppd. 


CREATIVE AERONAUTICS FUN КІТ 


Complete aeronautics lab provides : 
100 experiments for ages 12 to^ 
90. Learn about air convection, ` 
aerodynamics, rel. density, drag, F x 
altitude determination. Easily :: 
make glider; rubber-powered ailer- .. * 
on-controlled plane; 27" wingspan . 
plane w/ wkg. ailerons & eleva- i 
tors, rudder; helium balloon w/ - ' - S a 
passenger transport; helicopter; air-driven land кейе е; rocket w/ 
automat. chute recovery. Everything you need for weeks of fun & 
learning incl 159-pg instr book! 


кыы кр | ame -— THE STARS, V^ — | 3" ASTRONOMIC 
Ee see MOON, PLANETS, “REFLECTING TELESCOPE 


#60 To 180 Power. Famous Mt. Palomar Type 


See the rings ot Saturn, the fascinating planet 
Mars, Seas and Craters ‘of the Moon, Star Clus- 
ters in detail. New improved, aluminized and 
overcoated 3” diameter f/10 primary mirror, 
ventilated cell. Equatorial mount with locks on 
both axes, Equipped with 60x finder telescope, 
hardwood tripod. FREE: "HOW TO USE YOUR 
TELESCOPE (E ОЗАК. CHART". 


"FISH" WITH A GIANT MAGNET 


Go Treasure Hunting On The Bottom! 
Fascinating fun, and sometimes very prof- 
itable! Tie a line to our 5-pound Magnet— 
drop it overboard in Ваў, river, lake or 
ocean. Troll it along the bottom. Your 
"treasured'" haul can be outboard motors, 
anchors, other metal valuables. Five-pound 
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Magnet is war surplus—Alnico V Type that ON 35 Pod. 
cost the Government $50, It lifts over 150 c REFLECTOR TELESCOPE ie 
pounds on land—much greater weights under | Stock No. 85,105N ......... $110.00 FOB 
water! "— DELUXE 3” REFLECTOR TELESCOPE CLOCK DRIVE ИЕ 
Steck No. 70,571N  .......... 4.00 Ppd. Stock No. 80,162N .......; .$82.80 Ppd. stock No. 85,107N .. 5145. 00 Ppd. 
Stock No. 70,570N 3V2 Ibs. .,.. $8.75 Ppd. 6" REFLECTOR TELESCOPE Stock No. BIBIN ........... pa UNUS sns FOB 


Stock No. 60,215N .. 11 Ibs. $5.75 Ppd. 6" RELECTOR W/(ELECTRIC) CLOCK DRIVE No. 85,086N ... p ‘a FOB 


MAIL COUPON FOR 


GIANT FREE 
CATALOG: 


2 `> <  164PAGES e MORE THAN 
lE o UNUSUAL 
2-7 4,900 BARGAINS 
Completely new '74 Catalog. Packed with huge selection | 


of telescopes, microscopes, binoculars, magnets, mag- 
nifiers, prisms, photo components, ecology and Unique 


Lighting items, parts, kits, accessories — many hard- 
ao bal surplus bargains. 100's of charts, illustrations. PLEASE SEND [ ] GIANT FREE CATALOG “Н” 


EDMUND SCIENTIFIC CO. 
300 Edscorp Building, Barrington, N.J. 08007 
How Many Stock No. Description Price Each Total 


MERCHANDISE TOTAL $ | 


| For hobbyists, experimenters, schools, industry. i HANDLING CHARGE | $1.00* | 
EDMUND SCIENTIFIC CO. | TOTAL $ | 
| 300 Edscorp Building, Barrington, N. J. 08007 Jl | | enclose [J check *50¢ on orders over $5.00 
' Please rush Free Giant Catalog " N " | GUARANTEI C money order for $ 
Name | YOU MUST BE SATISFIED | ( NAME. 
|" | es An An pu 
| мае | FOR FULL REFUND ADDRESS | 
City ian ا‎ » ci STATE .—.— — — ZIP J 


-— Orte tare -— Й 
\ Auto Back Rest & Seat Cushion 


Gives strong 
support and 
minimizes 
driver 

| fatigue. 


T 


= 4 

mt - MM E 
=| Em = 
r -— _` 


_ Plus — & Handling 


SPECIAL "TWOFER" 
Save $2.40 
Order "His & Her" cushions 
\\ (опе for each front-seat passenger) 
ONLY $17.50 a pair 
Plus postage & handling 


This brand-new Ortho-Kare ^ pedically. Gives firm seating and back sup- 
cushion was especially designed port to eliminate driving fatigue. Provides 
for the way you sit. So it doesn't just cover essential comfort for long distance drivers, 
the seat like other cheaper cushions. Its people wth back ailments, people who need 
steel frame and sturdy woven vinyl webbing а little more driving height. Send for yours 
actually molds and supports your body ortho- — now! Use coupon below. 


FULL SATISFACTION GUARANTEED OR MONEY REFUNDED 


pom — — — ——— ——'T ge ig жыл ENS E I VE N ee E MK CON meee e E APA 
| Please send Ortho- Kare Cushions @ $9.95 _ — &— VIBRA SALES, dani Dept. e | | 
Cushions @ $17.50 per ШАП Ss СЯ 
SE з 
| Postage & handling ..................... results ы ый РЕН JS | 
| Total | 
| N.Y. State residents add ах... NAME i 
| Enclosed is Г] check or Г] money order for... Total س‎ ADDRESS | 
| When ordering, please specify:_ | 


Model Car Year CITY STATE ZIP 


fos) PLANER • MOLDER • SAW 


<< ~ 30-DAY EREE Trial! AMERICA'S 
—M y | [HARDEST 

ni HITTING SLING 
| Range 225 yd. — 232 fps. 


m | * Matched replacement rubbers & 
@ { LEATHER pouch assembly 31.00 
| =“ SET E = at dealers or order direct. 
Now you can use this ONE power-feed shop to turn rough lumber | WRIST ROCKET Mfg. $ 


into moldings, trim, flooring, furniture...ALL popular patterns. 
RIP...PLANE...MOLD— separately or all at once with a single 
motor. pe 30-Day Trial. Low Cost—only $35 down. 

end Postcard Today — No Salesman Will Call. 
BELSAW POWER TOOLS 924T Field Bldg., Kansas City, Mo. 64111 


Enjoy ladependtenice Tat an TRYKE 


uw E With A Sparetime KIT IT PRICE $369.95 
38105 BUSINESS 
| ^ OF YOUR OWN 


Earh para cash while you 
: авер а money-making busi- 
NI ness of your own. Investment is 
1 small. No overhead, no stock to 
1 carry, no selling involved. Auto- 
| matic 


P.0. BOX 471-А 
| Columbus, Nebraska 68601 


Foley Saw Filer, easy to YEAR ROUND FUN 

| operate, files combination saws, e 

| hand, band, circular saws. No E 

1 experience needed. HEALD'S NEW “SUPER TRYKE” Has full 
suspension front and rear, large 21" dia. 

Earn $3 to 56 An Hour In Sparetime x 12" wide ATV tires and 8 H.P. 306 cc, 
Get started now, watch your business grow! Thou- Tecumseh Engine. Torque Converter drives 
sands earning cash this easy way—many build com- differential rear axle through #40 chain. 


plete sharpening service with year round profita, Options include electric start, front ski, 
lights, roll bar, spark arrester muffler. 


FREE BOOKLET SHOWS HOW Tryke comes in easy-to-build semi-kit form. 


Base kit price $369.95. Ideal for farm or 
Fact filled booklet tells how to start spare- | B 22° К! price $369.95. Idea! for farm О! 


time business; how to get new business. Get | 
| Money Making Facts" and details ов ny FOR MORE INFORMATION WRITE 
| Payment Plan. No salesman will call HEALD INC., Dept. PS-10, P.O. Box 1148, 


Benton Harbor, Michigan 49022 
FOLEY MANUFACTURING CO. ۱ і рена Soe 


— 1019-3 Foley Bidg., Minneapolis, Minn. 55418 | | FREE CATALOG 
186 | POPULAR SCIENCE 


WRIST RC ROCKET | 


The world’s maltese tele- 
phone. Functionally ONLY 
equivalent to and inter- 340395 
changeable with any 
standard telephone re- 
gardless of the type or tipp) charge i 
system used. 
Equipped with dial, bell, кыы d 
and plug, ready for instant use. 
SEND FOR FREE CATALOG 
Big Variety of other phones 


GRAND COM ІМС. Dept. Ps10 


324 — 5th Ave., N. Y. 10001 


Jack Ellis—#1 World Discus Thrower, presents: 4 


PSYCHO*GENICS 


| have been associated with 
World Famous Athletes 
» foryears. Allow me to 
share their diet and 
exercise secrets with you. Send 
now for free information to: 
Jack Ellis / Psycho • Genics 
Greenwich, Conn. 06830 


FREE Big New 1974 Catalog 


| 00 Jokes, Tricks, Novelties 
M 


end today för FREE мопа Famous catalog of hard- 


“to-get novelties, gadge Hobbies, sports scienca, 
; WIectronics, mod & psychedelic, jewelry, guns, fun- 
x makers, timesavers, banks, school. office-artist items, 
1 i phaoto- “optical, motors/engines, auto/bike items, books, 

x mae & occult, bargains, jokes & tricks, etc. Mo letter 
i тч ,„Песеѕзагу. Send name & address to: JOHNSON- 
) УУ SMITH, C110 Auto St, Mt. Clemens; Mich. 48043 


А. 


ORDER FROM THE 
ONE-STOP CLOCK SHOP 


School Clock Kit Double Steeple 
(Oak, Walnut, Clock Kit 
Cherry | i Cherry, 
Walnut. Maple) 


23 Fine Wood Mits & Finishes 
Full Size Patterns 
100 Different Clock Movements 
Selection of Hands 
50 Different Dials 
Brass Hardware 
Hardwood Moldings 
Barometers & Music Boxes 


Send 25е jor New 
100. page catalog 


Concord 


mime CRAFT PRODUCTS 
(Walnut, Cherry) Dept. 2, Elmhurst, Il. 60126 


AMAZING LOW-PRICE OFFER! ——À 
on this Mechanics All - Purpose complete with Pouch 


Û SOCKET WRENCH !2°" 


SET 
The Complete Workshop That You've Always ie 2 


Makes Апу Job Go Quicker... Easier 


i 18-pe. 
over 2 Hex Key Set 
in its own Pou 


200,000 )ze 


77 Everything EA 1 ot 22 
You See Here — 


REVERSIBLE 
RATCHET 


- 10-pc. Drill Bit Set 
with Fitted Case l 


ijji 


21 SOCKETS И LG 11-pc. Chrome %4 V^ Convenient All-in-One 
EI | — Carrying Tray 
", а u^ Pa var & \ ео еы : 4 ») for Socket Sets 


<0 


четти £ 


` 8-pc. Chrome 
Socket Set — 
3a" Drive 
т 


TOOL KIT FOR HOME, 
AUTO, BOAT, SHOP, 


2 LOWEST PRICE EVER B 5 ? 
FOR THIS МАА % | d^ 7-pc. Nut Driver 


PROFESSIONAL V F майи ch 
_ SET! VE зан 


ee ان‎ pos? а л FULL SET INCLUDES: „ 11-ре, 14" drive Socket Wrench Set with B Sockets, [ 

—— ана Reversible Ratchet, ‘‘l-Handle and Adapter. * 8-pc, 32" drive Socket Wrench Set, E: 

que ; л including 6 Sockets, "L-Handle" and Adapter, * B.pc. М'' drive Socket Wrench Set, E 
"um "me. — including 7 Sockets and "L-Handle" * Handy Metal Tray for three Socket Sets. 

UNBEATABLE 6-pc. Screw Driver Set * 7-pe. Nut Driver Set, * 5-рс, Open End Wrench Set. * 4-рс. Ш 

FOR QUALITY AND VALUE! Cold Chisel Set. * 18-pc. Ignition Wrench Set, * 18-pc, Hex Key Set, * 13-pc. Drill E 

; Bit Set with fitted Case. Metal Tote Box. : 


o ps 


т 


106 WAYS TO SAVE BIG MONEY 
YEAR AFTER YEAR! 

Home handyman, amateur mechanic, or just plain tinkerer | 
— here's your chance to get a whole workshop of profes- BUY WITH 
sional quality hand tools . . . in their own handy tote box 
= all at an unbeatable low price! Equip yourself with this CONFIDENCE 
tremendously versatile, amazingly complete outfit . . . and 30-DAY 
you're ready for just about any repair job that comes along! MONEY BACK Address 


a {NORRIS CORP GUARANTEE Ё City Stale 


| О SAVE MORE! 2 Sets f 24.99 + $5. : 
25 W. Merrick Rd., Dept.wy-38, Freeport, N.Y. 11520 i postage, handling and insurance. "^ | © Jay Norris Corp., 1973. 
serving Satisfied Customers for over 25 Years. 


| JAY NORRIS CORP. 25 №. Merrick Ad.. Dept. WV-38, Freeport, N.Y. 11520 
Please rush me the following 106-PC. Professional Socket Wrench Tool Sets: 


О 1 Set for $12.99 + $3.00 postage, handling and insurance. gt residents 
add sales tax) 
|, Enclosed is [] check [] money order for $ i 


Name (Print) 


Zip 


ost 


FREE! POWERFUL MUSCLES FAST! 


Fantastic New Discoveries in the science of body- 
B building. Our method will add inches of powerful 
B muscles to arms, chest, shoulders & legs. Leam Bj 
g secrets on trimming the waist with ult dem | 
methods—fast! Results Guaranteed! Send for free 
жани Universal Bodybuilding Вох 485-А Е 
Dearborn, Michigan 48121 B ; 


. The World's Largest | EARN $2020 9, 


PER HOUR ASSEMBLING 
Consumer Electronics Catalog eT 
| 12 & 16 hp. tractor 
The world's Foremost consumer electronics A ju pM от ша Ж! 
catalog is yours for the asking! Over 25,000 р en МА эм, +1 
items . . . jampacked with illustrations and | it Yourself" Plans.: 4 те: S 
descriptions of the very latest in Hi-Fi, CB, 
Tape recorders, Radios, Television, Elec- 
tronic Parts, Technical Publications. 


== FREE Н 


Booklet on 
SEU OUR you need to turn 


Electronics For Home, Business, Industry NI noe ала trailer aaner ТЫР set te 


PLUS The Latest in 4-Channel Stereo! (|. Criss Hadley Chase? Engineering SP 
LAFAYETTE 1974 CATALOG 740 
Our 53rd Year Stores From Coast-to-Coast 


Recreate 
lifes great 


Joys 
| Do-It-Yourself 
Photo Transfer Kit 


Favorite photos become 
treasured mementos. Follow 
easy instructions to transfer, 
shape and mount ordinary 
photos—color or black and 
white, including Polaroids. 
Decal-like transfer to any 
surface,even rough, textured 
or curved. No darkroom or 
ua photo equipment needed. 


Lafayette Radio Electronics 
P.O. Box 10, Dept. 13103 


Syosset, L.l., N.Y. 11791 
Send For Your Free Lafayette Catalog Today! 


Send me the FREE 1974 Latayette Catalog 740 13103 


{ Мате E 


Address ....... 
D 


B ciy NNNM о.  — L | 
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FAMILY [ CREST 


PHOTIQUE KIT $4.99, | =f 
plus 50¢ post. , 
(Two kits for $8.95, x: 


х 22 шь plus 754 post.) 
<n we ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ E ШЕШ ee | 
= КО. Ge Dept. PS-10 
фони I’ A ARTIST RE 7 
f [l_J SHACK ine. Pennington, N.J. 08534 |l 


i 
[ Pleasesendme____ PHOTIQUEKITS. J 
à ($4.99 ea. plus 50¢ postage. Two kits 


Solid Sterling Silver Cuff- Links 


for $8.95 plus 756 post.) 
Silver or Gold finish Cuff-Links ........ —_— i 
Solid Sterling Silver Ring i جڪ‎ 
Solid 14 Kt. Gold Ring RRR Í 
Send check or money order for the proper amount, or send for our free catalogue. These rings | City State & Zip Į 
and cuff-links are available for the 500 most frequently used names. If you already have a Шын туза س‎ =й 
CREST, Send а сору or picture of it with your order. amm uum ee ЫШ ee ШШ 


HERALDICA IMPORTS, Inc. 


21 West 46th St. Dept. PS-9, New York, N. Y. 10036 | 188 ` POPULAR SCIENCE 


constant BARK, BARK, BARK! 


No time wasted in training— 
attach Bark-Trainer and forget 
it! Works instantly and auto- 
matically while you sleep or go 
about your duties. Requires 
no attention, produces long- 
lasting results. Just let dog 
| wear Bark-Trainer collar a few 
i days until the problem is cor- 
rected then take it off. It's 
that simple! Tiny electronic 
circuit converts vibrations of 
doz's bark to harmless but ef- 
fective shock. He associates his 
excessive barking with the 
startling effect it produces. 
Absolutely safe. Most effective 
method ever developed. 10 day 
MONEY BACK GUARAN- 
TEE. Must end the problem or 
| return for refund. Works on 
Ma any size dog. Order by mail or 

call us for immediate C.O.D. 
shipment. We will deduct cost of phone call from cost of 
trainer if requested. Just dial 1-713—682-2728 anytime 
day or night. To order by mail send check ooo th for 


Need More Space 
in Your Home? 


Send $3.95 (check or money order) for 
Plan No. 5517. It shows how to add a 
square or rectangular room to any house. 
Send an extra 25 cents for the Popular 
Science Plans Catalog, describing many 
other money-saving projects. Address 
Popular Science Plans Division, 355 Lex- 
ington, N. Y.. N. Y. 10017 (Dept 310E). 


— 1 a eee шш пыш: me e — HÀ. 


Do you have a million 
dollar IDEA TO SELL? 


You need this book by a designer 
with 18 years experience selling 
ideas, Covers all phases: drawing- 
protection-contracts-marketing and 
how to save money. Invest $6.95 - 
send to: 


B. POWER 
P.O. Box 67006, L.A. Cal. 90067 


LES 
ith woodworkers Catalo 


ENJOY woodworking more! Let this new 
Constantine Catalog-Manual help you build 
new furniture—refinish, restore beat-up 
cabinets, chairs, chests, tables faster, easier 
than ever before! 

96, Picture-Packed GIANT PAGES 
Find instantly whatever you need. Buy 
at money-saving prices — cabinet lumber, 
carving blocks, pipe briar, picture molding, 
cane, furn. hardware, clock kits, lamp parts, 
woodwork plans & books, etc. Needed prod- 
ucts found nowhere else! 
Catalog & Wood Samples Only $1 
Dollar Fully Refunded on First Order 
Accept this offer to own fascinating set of 
20 2x4 specimens of world’s most glamorous 
veneers—Rosew . satinwood, Lacewood, 
Walnut, Mahogany, Purpleheart, Zebra, etc! 
Compare! Then identify instantly finest 
woods wherever you go! 


FREE. 
CATALOG 
| J "101 PROJECT IDEAS" 

CONSTANTINE 
2053 Eastchester Rd., Bronx, N.Y. 10461 
[] Enclosed $1 for Wood Samples 


Г & Woodworkers Catalog. [] Catalog Only 
` ($1 Refunded) 50¢ | 


т 


“You сап have the 
perfect money-making · 
business— Е 
part time or full time" 


—Francis von Schrader, President 


Perfect because with Von Schrader Detergers you pro- 
vide a service everybody needs: on-location cleaning 
of carpeting, upholstery and walls. Perfect because 
every home and building are potential customers— 
with repeat orders. Your business keeps growing. 
Perfect because the equipment you use is the 
finest; proven to clean quickly, completely, pro- 
fessionally. And so easy to operate you need no 
special skills. (1) Von Schrader Carpet Deterger gives 
deep-level cleaning to carpeting; (2) Von Schrader Up- 
holstery Deterger cleans fabrics and synthetics beauti- 
fully; (3) Von Schrader Wall Deterger cleans walls (and 
S) five times faster than by hand. 
erfect because you can start with one Deterger. Then, as your business 
grows, add the other two and thus offer a complete cleaning service: Perfect 
cause m are the boss, own your equipment, work your own hours. Perfect 
because there are no fees, royalties, contracts, or franchise payments. | 
Perfect because your investment is so small you'll find it hard to believe. 
And perfect because we help you every step of the way, just as we've helped 
thousands of other men to financial independence for almost 40 years. 
For details (without obligation) send coupon. 


ceili 


came ind 


Кы = = o ETE اا ا ا‎ A 


Free booklet gives you full information. Get the facts about your future in on-loca- 
tion cleaning. See how well Von Schrader Detergers are built, how easy they operate. Read how 
other Associates became financially independent, how we help you every step of the way. 


Ехіга! ! jal 
Recorded Me кв mae аа: 3$ 5. 3 8S I BM BM . 
lo you кыда о 39 years of helping people earn good money _ 
— تھے‎ DID | | ў | | 2 i 
11104 Place, Racine, Wisconsin 53403 


Please send complete information on Von Schrader Detergers 
Name 
Address | Ў 
City 
State NEN Ж 

ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ШЕШ ШШ 
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[37.05 FREE 


When you buy UNIMAT Oct. 15 - Dec. 31 


Here's a machine tool bargain you won't want to miss: a FREE Universal 
Lathe Chuck with 3 reversible jaws regularly priced at $37.95. Save almost 
$38 when you buy world famous UNIMAT—the precision lathe that converts 
to vertical mill, drill press, surface grinder & polisher. Over 
ê 100,000 in use by R & Û labs, inventors, hobbyists, precision 
ME, ap ; A machinists. 
a eee THIS OFFER AVAILABLE THRU 
"um o HUNDREDS OF PARTICIPATING 
таш DEALERS THROUGHOUT THE 
USA! Write today for full details. 


fob Tenafly, N. J. 


American Edelstaal, Inc. Dept. AJ-3 / Tenally, N. J. 07670 


Unadorned power tools. 


4' Wood Lathe = 
at $29.95 


They do the same job 


as tools costing up to 5 times as much. 


We skipped the chrome to save you 
money... but we did not skip anything 
on performance. Actually, we skipped 
more than just chrome, we cut out every 
costly frill that wasn’t absolutely needed. 

The lathe shown above isn't | 
exactly flashy. We admit it. But mms 
in a recent article, Popular Sci- Баа 
ence used it to demonstrate SISA 
wood lathe technique and said: EZ 
"You won't go wrong with this ES 
economical introduction to 
wood turning." It is typical of 


our tools 
which in spite of low prices, are full scale 
and offer full performance and precision. 


HERE'S HOW WE DO IT... First, we 
don't claim our tools should sell for five 
times the price! Just that our tools do 
the same job... with the same accu- 
racy, ease and speed . . and will last at 
least as long. AMT tools cost less to make 
and are sold direct. They are bona fide 
quality power tools used by serious ama- 
teurs and professionals alike and if sold 


in retail stores would be much higher in | 


price. We use no magic, let's be specific: 
SIMPLICITY . . . AMT tools are soundly 
engineered to eliminate every frill and 
gimmick—to minimize material and pro- 
duction costs. Machined parts are used 
only where they're needed. Unadorned cast 
iron and aluminum save you a fortune. 
DIRECT-FROM-FACTORY SAVINGS . . . 


You save a bundle, yet, we offer a double | 


guarantee backed by a 38-year-old com- 
pany with millions of satisfied customers 
... and hundreds of orders pour in daily. 
LARGE VOLUME... Our own foundry and 
large mass production facilities plus large 
buying power all work to keep costs down. 
STANDARD PARTS ... Our designs use 
standard hardware items wherever pos- 


o2 ك‎ sible. By avoiding custom- 
pA 69) made parts we pass on tre- 
о ӘУ mendous savings їо you. 

If you are looking for power tools that 
perform like units costing many times our 
low prices, order today and you'll be one 
step closer to many hours of woodwork- 


ing satisfaction. ÉL erty 


T 


AMERICAN MACHINE & TOOL CO., Dept P503, 
Please send me the units checked. Payment in full enclosed $. or 
$3 deposit each item enclosed, balance C.O.D. | must be fully satisfied or will return 
unit within 10 days for full refund. No questions asked. 

[] Jointer Planer at $29.95 


[] 8" Power Saw at $19.95 
[] Standard Rip Fence at $3.50 
[] Long Cabinet Rip Fence at $4.50 
[] Ball Bearing зро аї $5.00 
[] Belt Sander at $19 
Disc Sander vo ннен at $7.95 
Mitre Gauge tor Sander at $1.95 
O Drill Press at $39.95 


NAME 
ADDRESS 


TMI Oe 


^*^^ | POPLAR SCIENCE 


| assembled with ground 


G.E. Motor Г] $19.90 (with other item) [Г] $24.85 (purchased separately) 


POWER SAW € 8" tilt arbor saw 

.crosscuts, rips, 
mitres, cuts compound ie: 
angles, dadoes, coves, 


moldings. Completely ; =<. 


cast iron table, safety 
guard, splitter, mitre 
gauge. Less blade, 


motor. Rip fence for 
easier work alignment, $3.50 add'l. Ball 
bearing model, $5.00 add'l. Takes 4 


h.p. motor or larger, stand- 


| ard blades, attachments. Wt. $4995 
= f.o.b. factory 


- 26 Ibs., 
S FREE OFFER, cabinet 
base plans, .. . with one 
piece of 34" plywood, con- 
vert your $19.95 saw into 
a floor model with a huge 
27" x 24" top. Takes cabi- 
net пр fence, $4. 50 add’ l. 


= TWO GUARANTEES 
-| 10-DAY MONEY BACK GUARANTEE | 

Il Try any of these power tools and 

compare it with any similar та: 

^| chine at any price. If not satisfied, 

return it for prompt, no questions 

| asked refund! We pay the return 

| shipping charges. 


10-YR. FULL SERVICE GUARANTEE | 
Any part or parts of these AMT |= 
| power tools (except motor which 
—4| carries a one year guarantee) which 
>= become inoperative for any reason 
=| within ten years after purchase 
-| date will be repaired or replaced 
by the factory with no cost to the 
purchaser other than postage: 


à Ў developing full 1 h.p. 17 Ibs. 
= (Purchased separately, $24.85). 
With any AMT machine here, 


BUY DIRECT 


..USE THIS HANDY 
ORDER COUPON 
NOW 


JE 


Royersford, Pa. 19468 


П Ball Bearing Spindle at $10.00 
[] Wood Shaper Kit at $19.95 

[] Opt. Hold Down Assembly at $2.95 
[] 6" Swing 3' Lathe at $14.95 
[] 12" Swing 4’ Lathe at $29.95 

[] Face Plate $2.50 (either Lathe) 

[] Turning Chisels $5.95 (either Lathe) 


4° WOOD LATHE - 


|| BELT SANDE 


TA Brand new "y electric motor | 
| add'l. 


19.90, 


3 WOOD LATHE sins есе 


ion and speed as $40 units. Sturdy cast 
iron with tub- ^ анн" 
ular steel bed. 
Lever action 
tail stock, two- а 
speed pulley, fits any motor. Set of 3 high 
speed turning chisels, $5.95 $ 05 
add'l. 4" face plate, $2.50 Д 
add'l. 15 Ibs., f.o.b. factory = 
.12" swing. 
Industrial 


size, does the same job as $75 units. 
Tubular steel bed rails, screw action tail 


stock, three- 

speed pulley. 

Use any mo- 

di... - | . tor. 3 high 

ur ioco £5 $9995 
add'l. 30 Ibs., f.o.b. factory 

JOINTER-PLANE Cast iron 


and steel, precision ground ac ustanie 
tables. For planing, — 

joints, bevels. Rabbets 
to 3" depth. Fence 
adjustable O^ to 50°. b 
Steel knives, dual guards. iss. any ge en 
Precision ball bearing indus- $5 T 
trial model, $10.00 add'l. Wt. ty | 
19 Ibs., f.o.b. factory 


horizontal to vertical in seconds. Heavy, 
ger motor. V-pulley 
Disc sander ESE $7.95 51995 
DRILL PRESS 
Precision 32" ЭЭ 
unit has standard fea- 
Head tilts and table stays GE age 
steel. Takes standard motor. 
beads, 
speeds. Sealed greased- 
or larger, standard cutters. 


A precision unit. 
sander includes 4" x 36" sanding belt. 
drive and multi-pur- 
Mitre gauge, $1.95 
tures and many extras. 
level. Drills to center of a n. ащ | 
#095 
32 Ibs., f.o.b. factory. 39 
coves. moldings, tongue-and-groove joints, 
for-life ball bearings. Less 
Optional hold $1995 


It changes from 
3 Uses l^ h.p. or lar- 
A 
pose drive spindle. 
add'l. 15 Ibs., f.o.b. factory 
Depth of throat up to 16". 
32" circle. All cast iron and 
f | | | Makes 
WOOD SHAPER KIT 
etc. Accurate cuts at high 
wood. Takes 14 h.p. motor 
down p $2.75 add'l. 


15 Ibs., f.o.b. factory 


NRI gives you the professional testing equipment and tools you need. 
Illustrated is the equipment you get with the NRI Master Automotive 
Technician’s Course. Equally complete materials come with the Courses 


Now you can learn these two well-paid 
skills at home...in your spare time 


NRI AUTOMOTIVE 
SERVICING 

You get hands-on experience 
and the finest professional tools 


Learning to service automo- 
biles can be easy, exciting and 
profitable, the NRI way. You 
learn step-by-step proceeding 
at your own rate of speed and 
the courses are complete and 
professional in every way. | 
Richard Petty, America’s LN 

winningest stock car racer and NRI жии on 
sultant, RAYA; “NRI training gives you the kind of solid 

.. background you need to launch a career 
as a master mechanic, or to learn what 
you have to know to take good care of 
your own car. I especially like the ‘bite- 
size’ lessons, and how NRI has covered 
practical service work...so a guy can 
learn with his hands.” 


Your choice of two courses... 


NRI gives you a choice of Master Automotive Technician 
training or a shorter Automotive Tune-up and Electrical 
Systems course for the man seeking greater understand- 
ing of basic car repair. With the Master Course, you get 
—at no extra cost—your own ignition analyzer scope (an 
NRI exclusive!), as well as a dwell-tachometer, timing 
light, complete set of tools, volt-amp tester, and gauges. 


APPROVED UNDER GI BILL—If you have served 
since January 31, 1955 or are in the service now, 
check Gl line on the card. 


NRI TRAINING 


3939 Wisconsin Avenue, N.W. 
Washington, D.C. 20016 


RUSH CARD FOR ONE FREE NRI CATALOG 


No Salesman Will Call 


Ignition Analyzer 


in Air Conditioning, 
Refrigeration and Heating. 


ae 


NRI AIR CONDITIONING, 


REFRIGERATION & HEATING 
Get in on the ground floor of 
a really growing industry 


The NRI Air Conditioning, 
Refrigeration and Heating 
courses qualify you quickly to 
step into a high-paying career 
or part-time job. The programs 
were developed with technical 
assistance from the York Di- 
vision of the Borg-Warner Cor- 
poration, a world-recognized 
leader in air conditioning. 


Exclusive Training Units 


4 NRI training units include a Circuit 
Demonstrator for circuit studies, 
and a Control Simulator for learning 
the fundamentals of electric controls. 


Window Air Conditioner 
With the NRI Master Course, you 


dow air conditioner for trouble- 
shooting and your personal use. 


' Enrollees in the Master Course may 
take one week of advanced labora- 
tory work at the famous York In- 
stitute at no extra cost. Resident 
training is an optional extra not 
required for your NRI diploma, 


Choose One of Two Courses 


NRI offers a basic course in Air Conditioning and Re- 
frigeration, or the Master Course in Air Conditioning, 
Refrigeration, and Heating. 
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WHEN WERE 
YOU LAST 


REALLY FIT? 


AN EXPERT TELLS YOU HOW 
TO GET BACK IN SHAPE. 


Even if your're not particularly interested in 
building he-man muscles, you owe it to yourself to 
keep your body fit. It’s a sad fact of today's life 
that many men ignore this point and end up re- 
gretting it when they find they've become “old 
men" long hefore their time. Thanks to modern 
exercising techniques, "keeping fit" is now easier 
than ever. John Texier, Mr. France and leading 
fitness specialist tells you how. 


û. What does fitness mean? 


A For normally healthy people, fitness is a simple 
* matter of maintaining muscle tone through ex- 
ercise—using your muscles often enough and hard 
enough to keep them healthy and trim. 


û. How does lack of fitness show up? 


A The answer depends on how old you are. In 
'" your teens or early twenties, it's largely а 
matter of physical development. Young men with 
pipe-stem arms and caved-in chests aren't fit. With 
older men the first signs are usually a roll of fat 
around the middle and a lack of pep and energy. 


D. Can sports keep me fit? 


A Yes, indeed, if practiced regularly and for long 

" enough periods. Swimming, jogging, gymnas- 
tics, tennis, etc., can all help keep you fit provided 
you practice at least an hour three or four days a 
week —every week. 


0. Isn't there an easier way? 

A Yes, there's an outstanding home training 
" method which I use and recommend. It’s fast, 

easy and guaranteed to give results. 

Q. What's it called? 

A Bullworker training. It’s based on Isometric 


John Frelin shows how he increased his 
biceps by 2", filled out his chest by 4", 
his thighs by Га" in just a few weeks of 
Bullworker training. 


BULLWORKER SERVICE * Dept. BW-929 

201 Lincoln Bivd., Middlesex, New Jersey 08846 

Please send me my FREE full color brochure about BULLWORKER 2 
without obligation. No salesman will call. 


Name | Age 


| FREE 
| BOOKLET 


"CT 


Street 


Bullworke 
1 


State 


City . — 


Canada: Home delivery duty paid. Ask for FREE booklet. 
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John Texier, Mr. France demonstrates one 
of the easy, 7 second exercises that keep 
him in top physical shape. 


techniques which have been proven to increase 
strength faster than sports or conventional calis- 
thenics. 


û. How long does it take? 


A The 7-exercise introductory program requires 
" only 70 seconds of exercise per day. The com- 
plete advanced training program takes about 5 
minutes. 


Û. When do the results start? 


A With the Bullworker, you can begin to see and 
* measure positive results from the very first 
day! Isometric Bullworker training can increase 
your power at the amazing rate of up to 4% per 
week! 


Built-in Powermeter си 
You can actually measure == 


your musclepower g-r-o-w-i-n-g ШЕЯ" 
from the very first day. C addi. 


| 
چ 


û. But it's hard work, isn't it? 

A Absolutely not! That's the outstanding advan- 
" tage of Isometric training...it's so amazingly 

easy! Each *''Staticpower" Isometric exercise takes 

only 7 seconds, and you barely have to move. 


û. Is there an age limit? 


A Generally speaking, men between 15 and 65 

" in good general health can expect to benefit 
from fitness and strength building training. Young 
men should use Bullworker to improve their muscu- 
lar development: broad, powerful shoulders — rip- 
pling biceps —a deep, manly chest. 


Men in their thirties should use Bullworker to 
maintain peak physical form and for toning-up the 
muscles of their abdomen, chest, shoulders and 
upper arms. 


From 45 on, Bullworker should be used to regain 
and maintain a youthful vigorous body that belies 
the passing years. I’ve seen lots of Bullworker users 
in their fifties with more energy, power, and vigor 
than many younger men. 


û. How can I find out more about the Bullworker. 


A I understand that the American distributor is 

" now offering the Bullworker on a two-week- 
free-home trial basis. If you're interested in getting 
back into shape fast, I recommend you contact the 
distributor for full details. 


© BULLWORKER SERVICE 200 
201 Lincoln Blvd., Middlesex, New Jersey 08846 


Zip 
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PLAY GUITAR 


IMMEDIATELY! NEW METHOD! 


Amaze your friends! Be invited to parties! 
Use guaranteed successful system by 
Ronny Lee, famous guitarist & teacher. 
His shortcut easy way has you playing 
songs & chords faster than any other 
method. GET BIG NEW 10 lesson course 
(usually $10 a lesson in his N.Y. studio) 
Get songs—Chord Manual & 100 charts 
Also "Guitar Dictionary'' А “Tuning Tips." 


PLUS 12" INSTRUCTION RECORD 
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New GT-20 Tester tells if your AC out- 
lets are safely grounded. Amber lights 
show if power is OK. Red indicates re-| 
verse polarity, faulty connections or ab | 
sent grounds. Simple to use & carry, hi- 
impact. Ideal for home, shop, campers, 
electricians, maintenance men, etc, $7.95 
PREPAID. Two prong adapter 75¢ 


! | D BOX 1348-PS-2 | 
ALCO Lawrence, Ma. 01840 
STAINED 
GLASS 
= Send50* for fascinating 
Ti [catalog of kits, tools, 
ideas, books, and sup- 
oa" $ plies. 
Oe BIG STARTER KIT 


| ` Only $12.95 ppd. 
WHITTEMORE, BOX 2065DE, HANOVER, MASS. 02339 


* BE 
one YOUR OWN 
точ" PLUMBER! 


Fix leak faucets, replace pipes, even do major 
А P heating and air 
ou can handle 


Book, HOME GUIDE TO PLUMBING, HEATING, 
AIR CONDITIONING by George Daniels wes 


for a new product, or a way to improve an old 
product, contact us — “the idea people". 

We will develop your idea, introduce it to industry, 
negotiate for a cash sale or royalty licensing! 

Send for our FREE “Inventor's Information Kit". 
It has a special "Invention Record” form, an impor- 
tant brochure: "Inventions—T heir Development, Pro- 
tection & Marketing", and a Directory: "500 Corpora- 
tions Seeking New Products’. (It also tells you why 
we're known as “the idea people"'.) 


ГИ RAYMOND LEE ORGANIZATION 


Yes, га like to find out how to take action on 
if idea. Please send me your FREE" 'Inventor's Kit" Ae 


Name lease Print B 
Address | 


d ily tate Zip 
BOSTON CHICAGO GENEVA SAN TRANCISCO LOS ANGELES DALLAS 


гч 
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I am printing my message in a maga- 
zine. It may come to the attention of 
thousands of eyes. But of all those 
thousands, only a few will have the 
vision to understand. Many may read; 
but of a thousand only you may have 
the intuition, the sensitivity, to under- 
stand that what I am writing may be 
intended for you—may be the tide that 
shapes your destiny, which, taken at 
the crest, carries you to levels of inde- 
pendence beyond the dreams of avarice. 

Don't misunderstand me. There is 
no mysticism in this. I am not speak- 
ing of occult things, of innumerable 
laws of nature that will sweep you to 
success without effort on your part. 
That sort of talk is rubbish! And any- 
one who tries to tell Fox that you can 
think your way to riches without effort 
is a false friend. I am too much of a 
realist for that. And I hope you are. 

hope you are the kind of man—if 
you have read this far—who knows 
that anything worthwhile has to be 
earned! I hope you have learned that 
there is no reward without effort. If 
you have learned this, then you may be 
ready to take the next step in the 
development of your karma—you may 
be ready to learn and use the secret T 
have to impart. 


1 Have All The Money I Need 


In my own life I have gone beyond the need 
of money. I have it. I have gone beyond 
the need of gain. I have two businesses that 
pay me an income well above any amount 
I have need for. And, in addition, I have 
the satisfaction—the deep satisfaction—of 
knowing that I have put more than three 
hundred other men in businesses of their 
own. Since I have no need for money, the 
greatest satisfaction I get from life is shar- 
ing my secret of personal independence 
with others—seeing them achieve the same 
heights of happiness that have come into 
my own life. 

Please don't misunderstand this state- 
ment. I am not a philanthropist. I believe 
that charity is something that no proud 
man will accept. I have never seen a man 
who was worth his salt who would accept 
something for nothing. I have never met a 
highly successful man whom the world re- 
gpected who did not sacrifice something to 


I was young once, as you may be — 
today I am older. Not too old to enjoy 
the fruits of my work, but older in the 
sense of being wiser. And once I was 
poor, desperately poor. Today almost 
any man can stretch his income to 
make ends meet. Today, there are few 
who hunger for bread and shelter. But 
in my youth I knew the pinch of pov- 
erty ; the emptiness of hunger; the cold 
stare of the creditor who would not take 
excuses for money. Today, all that is 
past. And behind my city house, my 


l'd like to give this to 
my fellow men... 


while | am still able to help! 


summer home, my Cadillacs, my win- 
ter-long vacations and my sense of 
independence—behind all the wealth of 
cash and deep inner satisfaction that 
I enjoy—there is one simple secret. It 
is this secret that I would like to impart 
to you. If you are satisfied with a hum- 
drum life of service to another master, 
turn this page now—read no more. If 
you are interested in a fuller life, free 
from bosses, free from worries, free 
from fears, read further. This message 
may be meant for you. 


By Victor B. Mason 


gain his position. And, unless you are will- 
ing to make at least half the effort, I'm not 
interested in giving you a “leg up" to the 
achievement of your goal Frankly, I'm 
going to charge you something for the 


secret I give you. Not a lot—but enough to 
make me believe that you are a little above 
the fellows who merely “wish” for success 


and are not willing to sacrifice something 
to get it. 


A Fascinating and Peculiar 
Business 


I have a business that is peculiar—one of 
my businesses. The unusual thing about it 
is that itis needed in every little community 
throughout this country. But it is a busi- 
ness that will never be invaded by the “big 
fellows.” It has to be handled on a local 
basis. No giant octopus can ever gobble up 
the whole thing. No big combine is ever 
going to destroy it. It is essentially a "one 
man” 
out outside help. It is a business that is 
good summer and winter. It is a business 


business that can be operated with- 


that is growing each year. And, it is a busi- 
ness that can be started on an investment 


so small that it is within the reach of any- 
one who has a television set. But it has 


nothing to do with television. 

This business has another peculiarity. It 
can be started at home in spare time. No 
risk to present job. No risk to present in- 
come. And no need to let anyone else know 
you are “on your own.” It can be run as a 
spare time business for extra money. Or, 
as it grows to the point where it is paying 
more than your present salary, it can 
expanded into a full time business—over- 
night. It can give you a sense of personal 
independence that will free you forever 
from the fear of lay-off, loss of job, depres- 
sions, or economic reverses. 


Are You Mechanically Inclined? 


While the operation of this business is 
partly automatic, it won't run itself. If you 
are to use it as a stepping stone to inde- 
pendence, you must be able to work with 
your hands, use such tools as hammer and 
screw driver, and enjoy getting into a pair 
of blue jeans and rolling up your sleeves. 
But two hours a day of manual work will 
keep your “factory” running 24 hours turn- 
ing out a product that has a steady and 


ready sale in every community. A half 
dollar spent for raw materials can bring 
you six dollars in cash—six times a day. 
In this message I'm not going to try to 
tell you the entire story. There is not 
enough space on this page. And, I am not 
going to ask you to spend a penny now to 
learn the secret. I'll send you all the in- 
formation, free. If you are interested in 
becoming independent, in becoming your 
own boss, in knowing the sweet fruits of 
success as I know them, send me your 
name. That's all. Just your name. I won't 
ask you for a penny. ГЇЇ send you all the 
information about one of the most fascinat- 
ing businesses you can imagine. With these 
facts, vou will make your own investigation. 
You will check up on conditions in your 
neighborhood. You will weigh and analyze 
the whole proposition. Then, and then only, 
if you decide to take the next step, ГЇЇ 
allow you to invest $15.00. And even then, 
if you decide that your fifteen dollars has 
been badly invested I'll return it to you. 
Don't hesitate to send your name. I have no 
salesmen. I will merely write you a long 
letter and send you complete facts about 
the business I have found to be so success- 
ful. After that, vou make the decisions. 


Does Happiness Hang on Your 
Decision? 


Don't put this off. It may be a coincidence 
that you are reading these words right now. 
Or, it may be a matter that is more deeply 
connected with your destiny than either of 
us can say. There is only one thing certain: 
If vou have read this far you are interested 
in the kind of independence I enjoy. And if 
that is true, then you must take the next 
step. No coupon on this advertisement. If 
you don't think enough of your future hap- 
piness and prosperity to write your name 
on a postcard and mail it to me, forget the 
whole thing. But if you think there is a 
destiny that shapes men's lives, send your 
name now. What I send you may convince 
you of the truth of this proverb. And what 
I send vou will not cost a penny, now or at 
any other time. 


VICTOR B. MASON 


1512 Jarvis Ave., Suite M-3-CL 
CHICAGO, ILLINOIS 60626 
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THE TALLEST HUMAN IN THE 
WORLD...AND HIS DAD! 


Robert Wadlow, at age 22, , 


reached the record height 
of 8 ft. 11.1 in. His 
father was the long time 
Mayor of Alton, Illinois. 


The heaviest human on record 
weighed 1,069 Ibs. and was buried 
in a box the size of a piano case. 


The highest divorce settlement 
ever made was $9,500,000. 


The longest single 
unbroken apple peel o 
record is 1,568.5 in. 
The apple was 15 in. 
in diameter! 


The greatest number 
of children produced 
by a mother is an 
unbelievable 69, 


The rarest dog in the 
world is the lowchen 
or lion dog of which 
there are only 52. 


The shortest war 
in history lasted 
38 minutes. 


The most expensive 
wine in the world 
cost about $300 

a glass. 


Here it is-the only 
book of its kind- 
The Guinness Book 
of World Records 
—enlarged and up- 
dated! It contains 
over 3,000 all-time 
records, statistics, 
spectacular feats of 
man, nature, science, 
space, the arts, enter- 
tainment, the world of 
sports and little known 
fantastic phenomena. 
Packed with unbeliev- 
able facts and over 
400 photos! 


SETTLE ANY ARGUMENT! 
AMAZE YOUR FRIENDS! 


4 


You won'tbe The 
able to put it ашлы, 
соп. This 637 richest! 
page fantastic highest! 
hard-covered vol- shortest! 
ume is a must oldest! 
for any library. _ lightest! 
Nearly 10,000,000 longest! 
copies sold slowest! - 
worldwide. greatest! 


"THIS IS BY FAR, THE 
BEST BOOK-BARGAIN 
IN THE WORLD." 


"GUINNESS HAS THE 
ANSWERS" 

—Boston Globe 
"IT'S VALID, 
AUTHORITATIVE... 
AN INDISPENSABLE 
BOOK" —The N.Y. Times 


"THE KIND OF BOOK 

A PERSON CAN READ 

WITHOUT STOPPING" 
—Saturday Review 


YOU CAN BELIEVE IN GUINNESS! BEFORE ANY RECORD 
GOES IN THIS BOOK IT MUST BE DOCUMENTED FIRST! 


Only $5.95. MONEYBACK GUARANTEE. 


BOOK OF WORLD RECORDS, DEPT. 6-233 
1966 BROADWAY, NEW YORK, N.Y. 10023 


Please rush me .. Guinness Book Of World 
Records at $5.95 ea. (plus 60g post. and hand.) En- 
closed is my check or money order for $ س‎ 

If not completely satisfied, I'll return the book with- 
in 15 days for a full refund. 


HARD-COVERED | 
FULL EDITION! 


name — 
please print 


address 


-——————— ORC 
Make check/money order payable to 
Book Of World Records 


® Broadway Bookfinders, 1973 


DISCOUNT BREAKTHROUGH ON 


ACCORDIONS 


els for Student, Teacher, 


with special $7.00 gift offer to 
Popular Science Readers 


10-DAY FREE TRIAL 
Lifetime Guarantee 
BUY FACTORY 95 


г} AND SAVE 

FITS ORDINARY 110V OUTLET • 6 WELDING HEATS 
Weld, braze, solder or cut most anything made of 
metal. Na experience necessary. Follow simple instructions 
to таке repairs on cars, trailers, farm and lawn cquip- 


ment, bicycles, appliances, etc. Mako campers, boats, fur- 
niture, hundreds of valuable items. NOTHING ELSE TO 
BUY! Comes complete with full face shield, pack of 


welding and brazing rods, 
electric torch attachment, 
follow illustrated instructions, rod holder, ete. 

standard i” rods to weld iron, steel, brass, bronze. 
minum. other metals. Sew improved HEAVY DUTY 


heavy duty power cables, special 
ground clamp, flux, ensy-to- 


cuit gires more welding power. Gives 4 times the heat 
needed to melt toughest iron. Plugs into ordinary 110% 
outlet. б WELDING HE ATS for professional quality 
welding of “tough” to "light-weight'" metals. 1) day 
MONEY BACK GUARANTEE. Lifetime parts anil 
service guarantee. An excellent gift for any ocei-ion. 
FREE! Mention you saw this ad in Popular Sciences 
and receive a $7.00 gift pack of welding rods free. 
For same-day C.O.D. shipment just call (713) 682-5681 
or send only £2.00 ard pay postman £16.95 plus small 
0.1) when delivered, or charge the Wel-Dex. to. your 
Bank.Americanr] or Master Charge card or for postpaid 
shipment semi £18.05 check or M. О. to WEL-DEX MFG. 
CO.. Dept. W202, Box LTT, Houston, Tex, 71:018 


JEEP OWNE RS 
PICK UP OWNERS 
FISHERMEN 
HUNTERS 


7,585: 2 CATALOG 


- a FLOTATION TIRES & 
| WHEELS 


р UNIQUE "n CAMPING 
' Honest tire information you OFF-ROAD EQUIPMENT! 
сап trust plus 100's of things 
you've been looking for and 

ome tats reer tami! 


SEND TODAY-INCLUDE ZIP CODE! "ома nA B 


9701 CALIFORNIA AVE 
SOUTH GATE CA 90280 


Dept, P3 


DICK СЕРЕК т” 
SHIP MODELS 


Historic Clipper Ship Models and 
others, hand built and in kits. 
Kit prices from $9.95. A reward- 
ing hobby. Fully Illus. 144 pg. 
Catalog also shows unusual Nau- 
tical items and over 100 pictures 
of Ships & Sea. Send 25¢ to 


PRESTON’ $: 96-D Main St. Wharf, Greenport, N. Y. 


Rubber Stamps wit 
for$2.75. The machine that does the wor 


different wording 
pricesand other’ copy" needed by offices, factoriesand 
individuals, Working full capacity,itcan earn as much 
as $33.00 an hour for the operator! Now you can get 
into the big-pay business yourself, with yourown home 
as headquarters. You don t need experience. We supply 
everything, including complete instructions and eight 
ways to get business coming in fast. We even help 
finance your start! Start making up to $16.50 an hour 
frcm the very beginning. Cashin on the profitable 
Rubber Stamp business it Уот community, right 
away. We'll mail full particulars FREE and no sales- 
man will call. Be first in your locality. Rush coupon 
today or send your name on postcard to: 


RUBBER STAMP DIV., Dept. R-3-CL 
1512 Jarvis Avenue ә Chicago, lll. 60626 


SAVE lı OFF retail prices of comparable accordions. 
cp» Buy direct from world's largest dealer. Over 40 mod- 
7. Professional. 
ЕИ Standard & Button Models— Amplifiers too! All Big 
PEE Names. Try before you buy. Free accessories. 
; D ME Terms. Trades. Lifetime Performance Policy. FREE 
E Color Catalogs/ Discount price list. Rush coupon. 


Electronic, 


NEW RUBBER STAMP BUSINES: 
PAYS BEGINNERS то *16.50 AN HR. 


Start at Home in Spare Time 


Themulti-million dollar Rubber Stamp business—once controlled by a 
few big companies— is now being taken over by small operators—one 
in each community throughout the United States. Men and Women 
who have this inexpensive machine can turn out huge quantities of 
h special wording that buyers once were forced to 

buy from big cities. Material costing ony 27c makes a stamp that sells 
is simple and easy to operate 

and it turns out as many as six Rubber Stamps at a time, each with 
such as names, addresses, notices, stock numbers, 
LL. B Е 1 1 Е eee 


UBBER STAMP D!V. 


e 


FREE 
Catalog— 


Discount 
Prices 


Name 


E-7 Address 


Д. Су E. ۸ 
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Accordion Corp. of 
5535 W. Belmont Ave., Chicago 


Send FREE accordion catalogs and lai prices. 
Include special information checked: 


Û Accordion Amplifiers C Button Accordions 


of America—Dx oe 


EXER-TWIST™ 


exerciser 


The BEST pocketable exercising 
device there is for strengthening the 
muscles of the grip, arms, forearms 
and shoulders. 


BRAND NEW! Designed by a doctor 
specifically for these muscle groups. 
Send only $5.00 to: 
ROOKS PRODUCTS 
P.O. Box 1063 — Dept. PS 
Benton Harbor, Michigan 49022 


SPLIT-IMAGE TRANSIT 


The Most Revolutionary 
LEVEL & INCLINE 


MEASURE 
Ever Made! 
IDEAL FOR: 
Contour Plowing 
Carpentry 

Brick Laying 
Cement Work 
Surveying, 

Etc. 


plus $1. 25 pp. 


leatherette | 
case $3.95 


This simple yet amazingly accurate instrument indi- 
cates level and measures incline down to a fraction 
of an inch. Makes bubble type or string levels obso- 
lete. It not only indicates level, but shows exactly how 
much correction is needed, Just one person, using the 
split-image transit and target supplied with it, can 


perform any levelling, 


incline-measuring job quickly, 


easily, accurately—measures inclines down to the 
thinness of a dime at 25 feet. 
Send check or М.О. 10 day money back guarantee. 


J.W. HOLST, Inc. 


VENEERS‘ TOOLS 


Shop Equipment « Supplies 


POWER TOOLS 
., at Lowest 
Discount Prices! 


CRAFTSMAN WOOD SERVICE CO., Dept. 


Dept. Р5-103, 1005 E. Bay St. 
East Tawas, Mich. 48730. 


SAVE MONEY оп finest do- 
mestic and imported hard- 
woods . . . all dimensions. 
Over 1500 items for the home 
craftsman and woodworking 
hobbiest. Lamp parts, uphol- 
stery supplies, tile, power 
tools at discounts. 

NEW CATALOG READY 
132 pages. Full Color. Send 
name, address and 50с to 
cover handling, and postage. 


Write . 
B-103 


2129 SOUTH MARY STREET, CHICAGO, ILLINOIS 60608 


® THIS LITTLE TABLE TOP MACHINE 
MAKES EVERYTHING SIMPLE & EASY 


Please rush full par- 
ticulars about your 


financing plan and | 


Е the little machine 


that can get me 
started in the prof- 
itable Rubber Stamp 
business at home in 
spare time, Every- 
thing you send me is 
FREE and no sales- 
man will call. 


FREE! 


і 1512 Jarvis Ave., Dept. R-3-CL, Chicago, Ш. 60626 i 


Name... te I LL LLL 


Address... aerem —H 
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IF YOU HAVE STEREO, YOU ALREADY OWN 
HALF A 4-CHANNEL SYSTEM! ADD THE 
2nd HALF FOR 164. 95. BY REALISTIC 


Save 17.45 off our "each" prices 
for everything you need to move up 
to true quadraphonic sound! 


Baffle/Speakers 
With Walnut 


Your stereo components are ready and waiting for easy Enclosures 


updating to 4-channel. Our 50-11 Decoder unscrambles 
all matrixed 4-channel records, tapes and FM 
broadcasts and even adds a 4-channel effect to 
regular stereo. Add it, and our SA-175B Amplifier 

plus two deluxe Baffle/Speakers to your system, and a 
hear sound from front and rear, left and right — gum 
the way you hear actual "live" music. Simple hookup, | | | 
no internal rewiring. Get a demonstration at апу of 24-Watt 
2000 Radio Shack stores in all 50 states! Stereo 


Amplifier 
50-1 Decoder Alone 399° 


Price may чагу at individual stores 


ee SỌ- 
E 1 4.Channel 
Decoder 
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FREE '74 CATALOG 2 


. AT YOUR NEARBY STORE OR 

p MAIL THIS COUPON 

PLEASE 180 Pages . . . Full Color! Hi-Fi, CB, Kits, 
Fini Recorders, Antennas, Parts, More! 


KFREALISTIC. 


Now Playing at Over 2000 Stores in ALL 50 States 


Radio Shaek 


— -—A— c -—— e Е „ы илишип e 
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Name Apt я and ALLIED RADIO STORES 
Street _ MA TANDY CORPORATION COMPANY 
City State zip TT CE P.O. Box 1052, Fort Worth, Texas 76107 


BUILD THESE BEAUTIFUL CLOCKS 


BUY AT FACTORY PRICES AND 
SAVE $200 OR MORE! 


Kits for you to cut and assemble in solid Cherry, Walnut 
and Honduras Mahogany. No plywood or plastic. 


Handsome Moving Moon and “Tempus 
Fugit" Dials are gracefully styled in 
solid brass. German-made weight-pow- 
ered movements play the beautiful 
Westminster, St. Michael and Whitting- 
ton Chimes. 


Send just $1.00 for plans and instruc- 
tions to build your choice of (A) Grand- 
father, (B) & (C) Grandmother, (D) 
steeple plus information-packed cata- 
log of movements, dials, parts and kits 
to build these and 14 other fine clocks. 
All 4 plans — $3.50. 


CATALOG ALONE — 25¢ 
MONEY BACK GUARANTEE 
ON ALL ITEMS 


MASON & SULLIVAN CO. 


OSTERVILLE, CAPE COD, MASS. 02655 
IN CANADA: Colonial Times, Ontario 


MASON & SULLIVAN COMPANY 
Dept. PSH, Osterville, Mass. 02655 


Please Rush the following plans: 
CLOCK A[] BO СГ D Û] @ $1.00 each 


Send all 4 plans 0 @ $3.50 
Send catalog only Г] @ 254 


Name 
Street 
o ا‎ 0 
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| FREE «я> 
CATALOG OFFER 


| Send me your fully illustrated 
| color catalog of the complete 

line of Kirsten pipes and 
| accessories. 


postpaid 


Siew 
PIPE CO., INC. 


| Р.О. Вох 70526-Р5-10 
у Seattle, WA 98107 


THE SCOTT ENGRAVER 


Your spare time 
money-maker 


Scott's SM100 turns 10€ worth of plastic 
laminate into a product you can sell for 
754 to $1.00. Every business is a 
prospect. Make name plates, signs, 
plaques and more... in just minutes, 
using just one hand. A complete, 
ready-to-operate engraving shop to help 
you make big money in your spare time! 
To find out more, send for free 
catalog, today. 


Dept. 10052 


SCOTT MACHINE 
DEVELOPMENT CORP. 
P. O. Box 217 
Walton, New York 13856 
Scott fills every engraving need— 
from stock to fonts. 


|. ROOMS 
| ies vim 
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WESTERN RADIO, Dept. 
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GOVT. SURPLUS Еу 
and other bargains ДЫШ; 4» | 


SAVE to 90% w 


Send for this catalog 


The world-famous Airborne Catalog. Fully 
illustrated. Contains 1000's of bargains in 
hydraulics, electrical, marine, automotive & 
hardware items. .and more! A must for 
mechanics, machinists, hobbyists, sports- 
men, inventors, etc. Send 35g to cover post- | 
age '& handling. In a hurry? Send $1 for 
airmail delivery. Must include zip. 


| SALES CQ. Dept. P573 
8501 Steller Dr., Box 2727, Culver City, Ca. 90230 


Satisfying world-wide customers since 1945 


Sa ee E ccc DE 


The world's largest transmission chain: | is 
still growing strong after nine years. Over | 
| 500 of our franchisees located from coast to 
coast. New openings in some markets mean 
you too might qualify. For further informa- | 
| tion write: 
| AAMCO Transmissions, Dept. 012 | 
| 408 E. Fourth St., Bridgeport, Pa. 19405 | 


Works with Any Car—-Plortable or 
Home Radio! Just Plugs in—No vir 
ing—3 minute hookup: Switch in- 
«tantly from regular to All Police- 
Fire- Emergency — Commercial: Taxi. 
cab State-City-Gov't 2 way Radio сап» ALI 
in Your Area. Duai——Hi- Low Bands — ge = 
—tunes 36-49 & 150-175 MHZ. Use 
Every where-anytime-always Works? 
i cash, Ck., 


SEND ONLY $2. 00 рау posumian 0: д9 


меп S11. for ppd. Del. in USA, Eur ready ta use 
n A aed eus One Year service Da 


BPS-10, KEARNEY, NE. "5847 


Wood finishing pro 
at aparla анана 


Even fussy wood finishing is 
just a matter of know-how! | 
Follow the instructions in the Î 
book HOW TO DO YOUR £2 ar 
OWN WOOD FINISHING by a T 
Jackson Hand and be a pro! WE 1 

How to prepare surface, re- 
move old finish, choose, use 
shellac, varnish, lacquer, 
enamel. Novelty finishes, 
French polishing, glazes. 170 


pages, 150 jllustrations. 
Hard-gloss paper cover. Money-back 
Only $2.50 Send check or money guarantee 


order for $2.50 to: POPULAR SCIENCE BOOKS. Dept. 103, 
Р.О. Box 226, Manhasset, N.Y. 11030 


Flushes up to existing sewer or sep- 
tic tank by powerful, ees 7 
pump operated by normal water pres- 
sure. No digging up floors. Clog re- ш 
sistant, easily installed. Make base- . 

ment into game room, den, apartment with private 
bath. Financing available. Write for free literature. 


DOSS, Dept.J-26 , Box 10947, Houston, Tex. 77018 


Earn While You Learn In Your Spare Time 


Trained and qualified mechanics needed NOW to service 
| inoperative hydraulic ae BIG opportunity for ambitious 
men. We show you Hi in your basement or garage to 
earn spare time cash in an expanding industry. Don't wait, 
ACT NOW! Get the facts 
Write for folder No. P&IQ and free bonus offer 


CHECK IT OUT! 
There are more opportunities, products and services offered in the "Classified 
Opportunity Mart," immediately following this section. You may find just what 


you've been looking for. 


рото STEAM CLEANER 


"Steam in 60 Seconds" 
CLE A engines, large or small 
— lawn mowers—air filters 
3 year guarantee on coils 
& firebox. Uses liquid soap 
—weighs 120 Ibs. 
| WEDCO MFG., INC., Dept. 5-2, 
И Вох D, Jackson, Wyoming 83001 


Powerful electronic detector 
finds buried gold, Silver coins, 
etc. Write or call for free 
catalog. Dealer inquiries 
invited. — —. 


— Financing А Available 19.95 
Phone day -night(713)682-2728 to 


RELCO, Dept. 0-8 198.50 
BOX 10839, HOUSTON, TEX. 77018 


IT'S ALMOST LIKE PRINTING 


# жага 


0 Since 1922, 
^ Warner has en- 
abled thousands of 
# men and women to establish 
a business of their own—to reap 
the benefits of their own labor and have the 
personal satisfaction, and independence, that 
comes with operating a business of their own. 
Now, a revolutionary new machine makes it 
possible for an Independent Business Man 
with no "PULL" . No Big Money to Invest 
. , and, No Experience — to start a business 
of his own, at home in his spare time. Here's 
what J. H. of Pennsylvania says: 


$7,280.00 for 1 to 172 hours work ап eve- 
ning in my spare time—and without adver- 
tising. When I start to advertise I will have 


my own full-time business. Right now | am 
using the extra income to give my family 
the luxuries my present job does not afford. 


POPULAR SCIENCE 


YOUR OWN MONEY! 


9€ WORTH OF RAW MATERIAL becomes $125 
in less than 60 seconds—and ANYONE can 
LEARN to do it in a FEW SHORT HOURS! 


Now you can get into this highly lucrative 
business, and use your own home as head- 
quarters. No experience needed because we 
supply everything. The new Warner Success 
Program, “Engraving as a Profitable Busi- 
ness," is now ready for you. We will send you 
a FREE illustrated brochure and no salesman 
will call, Send no money — just your name and 
address on the coupon or on a postcard. Be 
the first in your locality to cash in on this 
ground floor opportunity. 


Warner Electric Co., Dept. E-3-CL 
1512 Jarvis Ave., Chicago, 111. 60626 


T == — — —— == АССА а) 


Engraving Division, Dept. E-3-CL SEND NO MONEY 
1512 Jarvis Ave., Chicago, Ill. 60626 
Please rush your free illustrated brochure to: 


Addrí85s5. —— — —  —— Á ÁÉÁÉÁ — ÁÀÉÓÀÁÓÀ——À 


City, State, Zip 


i 

| 
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| 

| 
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" Enjoy An Exciting, Romantic I 


IMPRESSIVE LOOK ANYTIME! E 
Н QUICKCHANGE to suit your mood time: 


LL THREE $6. Send for your Mustache. Sideburns 
and Van Dyko at once! Simply 
MODOCRYLIC check the color gou want of send 
a sample of hair and leave 
the matching to “our expert, MAIL 
COUPON NOW! 
_Adhercs securely aoe an and 
x ends Worn 
^» az ie ог trimmed te pus the style 
you want 


\ \\ То Order give hair color O Bonde: 


tar "m Lon 2 


нане Sa genuine | 
Latigo Leather Belt Kit | | 
as a starter! | 
| 
| 


oO Ra Sideburns $ 8: Van "Е 
О All iR" i Three De 
luxe 510 w save 3 


à POSTAGE AND HANDLING | 
Masculiner Co., ,, Dept. A79 
160 Amherst St., East Orange, М 19 

Am ШШ | SOLO ON MONEY BACK M ANTER а | 


Worth $7.50 assembled. 


You can make this bold 1-3/4" wide real Latigo Leather Belt in less than an 
hour with this complete.kit. This amazing offer is being made to introduce 
yOu to the satisfaction and fun of working with genuine leather. 


Segre = 


prae 


Kit complete with pre-cut, pre-punched brown Latigo Leather. 
yellow leather lace, antiqued bronze buckle and instructions. 


-d nd 1001 Foch, Dept. PS-10-73 


H- Take î MFR aT TON COMPAN T Fort Worth, Texas 76107 
I'm ето $2.00 as full payment for Latigo Belt Kit In size 
marked below. Also send FREE Leathercraft Catalog (Limit one 
per family). 
[] Size 22 to 24 
[] Size 34 to 36 


TANDY LEATHER COMPANY 


Order 
yours 
today! 


Saucer ultra-light hover- 
craft powered by ordinary lawn mower 
engine—easy to build—fun to fly—com- 
plete plans, kit brochure, photos and sup- 
ply sources $3.00. All orders returned via 
airmail. Write: 


Bartlett | Flyin ; 


[] Size 30 to 32 


Г] Size 26 to 28 
[] Size 42 to 44 


[] Size 38 to 40 


N 
HERB BARTLETT 
Box 3339-5, Scottsdale, Arizona 85257 Address = 
р З Allow 4 to 6 weeks | 
for delivery City State. Zip 
EDS SUME SUED ee GENES INEO SENEC ШЕШШУ] ee ee ee ИШШЕ) es ee eee РЫШШЕН ee, EKA 


Here's my quarter. Send the catalog and 
Dept. AL 


refund coupon. 


————— — 
| 
| 
| 


S onde i omen 


Take the PS Plans Catalog 
And Get a Refund Too 


Over 50 projects that you can build yourself. 
Send 25¢ today for the complete catalog, and 
we'll give you a 25g refund coupon good to- 
ward your plan order. Use the handy coupon 
above. 


Now...the most 
enjoyable 
do-it-yourself 
project — 

of your life- 

A Schober 
Electronic Organ! 


You'll never reap greater reward, more 
fun and proud accomplishment, more 
benefit for the whole family, than by 
assembling your own Schober Electronic 
Organ. 

You need no knowledge of electronics, 
woodwork or music. Schober's com- 
plete kits and crystal-clear instructions 
show you — whoever you are, whatever 
your skill (or lack of it) — how to turn 
the hundreds of quality parts into one 
of the world's most beautiful, most musi- 
cal organs, worth up to twice the cost 
of the kit. 

Five superb models with kit prices 
from $500 to around $2,000, each an 
authentic musical instrument actually 
superior to most you see In stores, easy 
for any musically minded adult to learn 
to play, yet completely satisfying for the 


Join the thousands of Schober Organ 
builder-owners who live in every state 


of the Union. Often starting without 
technical or music skills, they have the 
time of their lives — first assembling, 
then learning to play the modern King 
of Instruments through our superlative 
instructions and playing courses. 

Get the full story FREE by mailing the 
coupon TODAY for the big Schober color 
catalog, with all the fascinating details! 


"D ER 

line Schober Organ Corp., Dept.PS-68 ^ 

l 43 West 61st Street, New York, N. Y. 10023 Ё 
[] Please send me Schober Organ Catalog. i 
il 

i 

B 


TO Enclosed please find $1.00 for 12-inch L.P. 
Ш record of Schober Organ music. 


ES i B accomplished professional. And there | 
opu ar Science Plans are accessories you can add any time NAME. — 1 
355 Lexington Ave., New York, N.Y. 10017 after your organ is finished—lifelike big ADDRESS 
auditorium reverberation, automatic J Ы 
rhythm, presets, chimes, and more. golly —STATE______ ZIP К 
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BUY YOUR OWN 


ART-MINI BIKE 3 
FRAME $45! | 


for less than than 


e SAVE ur то sso m costs. 


NOW YOU CAM BUILD, BUY OR MODIFY your own гей! vehicle 
. Go Kart, Mini Bike or ATV... at NEW LOW PRICES! Giant new 
catalog includes hundreds of FINEST QUALITY U.S. made parts, kits 
and accessories. All welded Kart or Mini Bike Frames only $14.95 
(plus ship.). Catalog complete with plans, illustrations, 
pictures, diagrams & specifications only $1.00 post: 
paid. Rush coupon today! aii res add 5% sales tax 


Send check 


cash or money KIT KAR , INC. Dept. P810 | 
order to: —) 2521 W. Burbank Blvd. /Burbank, Calif. 91505 


send 
only $100 


for Catalog 
& Plans 


монт Print Name 


RACK 
Street ч 


City S SB 34. Лр 
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SAND-0-FLEX 
CONTOUR SANDER 
14,000 Sanding Fingers 
per Minute 


GUARANTEE 


p Te — —-— —€ — — — —— — 
hm e a ыы ишик шынын шыш шини аныш иы €— 


Whether refinishing furniture, sanding carved 
birds or driftwood you need Sand-O-Flex, 
Eliminate ird sanding an curved or Tat sur 
faces -Idea for boat is, frames, motdaings, Car 
ving, 5 i wood, plastic, ceramics, metal. 


MERIT ABRASIVE PRODUCTS, INC. 
201 W. Manville, Compton, California 90224 ; 
ORDER SANDER KIT BY MAIL 19°. 06397 
&254 55 value; 8 Brush 6 wheel and 4 abrasive 
refill couls Adapt ame dut" drill or bench motor 
No. C.O.D.'s. Add $2.00 for postage, D 
\ LJ FREE Home Workshop Brochure. PS 


Tup — жышын — — ee ee ee — ee ee ee ee ee тн” 


———— 
Ad Na, 72750Е Prepared by WOOLF ADVERTISING INC. Los Angeles 904057 


[SPORTY LITTLE BIRD 


Lowest cost flying, most 
fun. Holds world's records. 
Park in garage, fly when you 
like. Interchange wheels, 
floats, skis. Send $5 for 
INFO PACKET—see why the 
Bensen is the world's most 


— — 


aii EIL L A 


BENSEN AIRCRAFT CORP., Dept. PS-103 
"$5 RDU Airport, Raleigh, N. C. 27502 


NAME | 
NOW |ADDRESS 


WELDS—BRAZES—SOLDERS— 
М CUTS—MOST METALS! Penh in 
АМҮ 110 volt socket. 
REPAIR MOST ANYTHING for CAR 
^. —ÉHOME — BUSINESS. Lifetime 
BURNOUT GUARANTEE—10 day 
| money back trial (if retndi. 
HEAVY DUTY Design. No experi- 
ence needed—FREE WELDING gen " ee eo 
icash, с | an pay postman 
SEND ONLY $2.00 ostage or send $8.99 a $2.00 for postage- 
cking i in U.S.A. COMPLETE READY TO USE— edes BIG pack steel. 
Brazi Solder, Carbon "touch" rods & ELECTROFLAME ARC TORCH! 
OPER RATED MIDWAY WELDER, Dept. EPsS-I0 Kearney, e. 6884T. 


— ——!Ó'—M M Q—ÀÀHÓM  PnA£——sn— 


110 VOLT A. C. 
GENERATORS 


60 cycles. Fanbelt driven from car or gas engine. 
Operates T.V., refrigerators, radios, all power tools, 
projectors, P.A. systems and fluorescent lights. Over 
12,000 in service. Guaranteed six months. 1500-watt 
$65.00 postpaid. 3000-watt $105.50 postpaid. Spe- 
cial X-1000 watt self-excited generator $85.00 postpaid. 


TOOL POWER batent pending 


115 volts D.C. 5000-watts, 50 amps from your car's 
alternator. Guaranteed 20 years. install in ten min- 
utes. Operates all power tools, electric motors up to 
2 h.p. Arc welding, fast battery charging. Any like 
device by any name is an infringement of our patent | 
pending. All copiers are notified. Be safe, buy from 
the inventor and developer. $25.00 postpaid. Attrac- 
tive dealer plan. 
VIRDEN PERMA-BILT CO. 
P.O. Box 7160 PS 2821 Mays, Amarillo, Texas 79109 


PAPERBACK c 
* BOOK x 
BONANZA 


FROM ENGLAND on tools and инен sión you can use in your shop. 


LATHE AC SINSSEHEEE Be to make and use 
them ......... .,82.00 
FOUNDRYW ORK FOR THE "AMATEUR- from 
patternmaking to building your own furnace 
$2.00 
ELECTROPLATING FOR THE AMATEUR —with 
almost no equipment .. T ЗЕ 82,50 
HARDENING & TEMPERING ENGINEERS 
TOOLS-chisels, taps, lathe tools .. 292,00 


CALDWELL INDUSTRIES 


BOX 170 LULING, 
TEXAS 78648 


FIREPLACE FURNACE 
zem DOUBLES HEAT OUTPUT 


Your blazing hearth looks cozy but 
most of the heat goes up the chim- 
ney. It won't if you cradle your fire on the 

THERMOGRATE. This new C-shaped grate 
ew is welded from heavy steel tube that 
draws cool air in at the base and 
pours hot air out at the top. Easily 
installed, the THERMOGRATE con- 
verts your fireplace into a circulating air 
heater. Ideal for cabins, basement rec. 
rooms, emergency heating. Write: 


BRARRRESASHEPTEZTZETELRESETIAIBLAILBARRLBSRRBBSRT.-"durdrT3HFRETBUSEELZEZEZENEAELABSERFAE 


Performance 
Guaranteed 


THERMOGRATE ENTERPRISES 


51 IONA LANE ST. PAUL, MINN. 55117 


n Print For Profit 


Cards, Stationery, Advertising, 
labels, tickets, announcements, 
L cards, greeting, sympathy, 
prayer cards, ete, Save money. 
Print for others, good profit. 
"à Have home print shop. Fays for 
y itself ina short time. Sold direct 


F from factory. Easy rules sent. 

We supply everything. Send 25e 

Beles for catalog. KELSEY PRESSES. 
Penn 


Dept. 73-AD Meriden, Conn. 06450 


Have vou erer thought of operating a 
Пе mail order business of your owi. 
There is no other lusiness like mail or- 
der, Start on a shoestring in your spare 
time and make a fortune fast. It strikes 
like a holt of lightning! Millions real 
your zd and suddenly you are swamped 
with cash orders from all over the coun- 
try. MORE MONEY in 60 days than you 
could earn in a lifetime! Let us help you 
vet started. To receive a free book anid 
complete details just fill out the coupon 
wm) mail to: 


Mail Order Associates, Inc., Dept. 516, Montvale, N. J. 07645 


MET Lu eg ps TEE, 
Address . . ... guises cO 
CRY cesses: WB Ilcoccuesur GB Lu 
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SHARPENING SMALL TOOLS-drills, saws, 
screwdrivers, scissors, etc, ............ ..91.75 
SCREW THREADS & TWIST DRILLS-threading 
by hand, drill press, lathe . E: i A 
MILLING IN THE LATHE—including how to 
mill without attachments . iss 552.00 


BEGINNER’S GUIDE TO THE LATHE-do a lot 
with the simplest equipment ......................81.75 


HOW TO WORK SHEETMETAL- with a mini- 
mum of equipment 2... наннан s Da 


THE 1973 CRAFTSMANSHIP CATALOG, with 
books, steam engines, tools and clocks. $1 re- 
funded with $5 order. Sent FREE if you order 3 
books from this ad. 


WALLET 20 


FOR ONLY 


COLOR PHOTOS 20 
SPECIAL! 36 Black & White only $1.00 


Our New Technology pives 
beautiful professional style 
silk-finish COLOR Wallet 
Photos, from Polaroid color 
print, photo (5"x7" or small- | 
er) ..neg. or shde. SPECIAL 
36 Black & White, $1. Orig. | 
returned unharmed. СОАК! 
Add 45¢ for shipping 

ROXANNE STUDIOS, Box1012 
L.I.C., М.Ү. 11101, Dept. PS-3 


FREE One 
photo in plastic 


THE REAL THING! 


Athree-frequency 
-geodesic dome of 
one meter radius. 


"et PNE: 50, endi fun we know you'll want one 
sto; Kit includes. dia cut. and scored triangies-of — 
corrugated cardboard you join with staples or 
glue. It's not just a plan but a complete dome. 

\ Amazingly strong. Can be waterproofed. instruc- 
, tions illustrate triangular and hex doors, windows, - 

t vents, Send $19 check with your address to 


Popular Science Plans 
355 Lexington Ave., New York, N. Y. 10017 


I-N- V-E-N-T-0-R-S 


WE NEED INVENTIONS 


Sell your invention for cash—need money for patent?— 
Are technical problems holding you back? Universal in- 
ventions has helped inventors all over the world—Just 
like yourself—why not you? Inventions provide the magic 
spring-board to sudden riches. REMEMBER, we either 
en Hi your invention or pay you a cash bonus. Write for 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


PANTS POCKET 
POWERHOUSE 


Attractive and useful, 
this clever KEYCHAIN 
POCKET TIMER can help 
you make the most of 
time in many ways. Use 
it to time parking me- 
ters, remind you of ap- 


pointments, determine 
traveling time, for sports 
events, cooking, etc. 
Swiss made movement 
has 5 minute markers up 


(Model 324 | 


Send $5.45 to 120 minutes. Great 
gift idea. Can be em- 


Two for ossed on reverse side. 


$10.00 
BARNEL HOUSE | 
849 Granada Pkwy, Lindenhurst, NY 11757 


you your free 1974 Heathkit 
Catalog. Your first Heathkit 
project gets you into the club. 


the FREE 1977 
Heathkit cataloo- 


courtesy of the world’s largest 


fraternity of electronic enthusiasts. A 


Pride of accomplishment. It begins in our design labs with 


the creation of new kit. It carries through to a cozy basement 
workshop where a customer's hand reaches to press the power 
button on a just-finished color television, digital calculator or 
home intrusion alarm. The inanimate device comes to life just 
like the assembly manual said it would. And at that moment 
another Heathkit builder feels the same thrill felt by the design 
engineer when he hit the switch on this piece of circuitry that 
up till then had worked only in his mind. 


The engineer will experience a similar "kick" once again 


— when he reads the handwritten letter that says: 


"Wow! You guys sure have great kits. Mine worked on the 


first try, with no hitches. Keep up the good work." 


The creative bond between Heath employees and Heathkit 


builders forms a proud fra- 
ternity. Ask around, there's 
probably a member in your 
neighborhood. 


Attention: U.S. Military 
Personnel in W. Germany: 
All Heathkit products and cat- 
alogs are available at your 

nearest Audio Club. 


The coupon below gets 


Color TV 

Stereo & 4-Channel Equipment 
Amateur Communications Gear 
Home Protection Devices 

Auto Tune-up Instruments 
Calculators 

Electronic Organs 

Marine Electronics 

Educational Kits 

service & Lab Instruments 


HEATHKIT ELECTRONIC CENTERS — ARIZ.: Phoenix: CALIF.: 
Anaheim, EI Cerrito, Los Angeles, Pomona, Redwood City, 
San Diego (La Mesa), Woodland Hills; COLO.: Denver; CONN.: 
Hartford (Avon); FLA.: Miami (Hialeah); GA.: Atlanta; ILL.: 
Chicago, Downers Grove; IND.: Indianapolis; KANSAS: Kan- 
sas City (Mission); MD.: Baltimore, Rockville; MASS.: Boston 
(Wellesley); MICH.: Detroit; MINN.: Minneapolis (Hopkins); 
MO.: St. Louis; N.J.: Fair Lawn; N.Y.: Buffalo (Amherst), New 
York City, Jericho; L.l.: Rochester; OHIO: Cincinnati (Wood- 
lawn), Cleveland; PA.: Philadelphia, Pittsburgh; R.I.: Provi- 
dence (Warwick); TEXAS: Dallas, Houston; WASH.: Seattle; 
WIS.: Milwaukee. 


| ИШ ЛИН 


Schlumberger 


Heath Company, Dept. 16-10 
Benton Harbor, Michigan 49022 


[] Please send FREE Heathkit Catalog. 
Name iem 
OO, ip E E En 


City State  — . Zip 


* Mail order prices; F.O.B. factory. CL-482 
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А-1 CHRISTMAS GIFTS 
С FREE Christmas Gift ‘Catalogue. 
Gifts for all Ages. Better Living Prod- 
ucts, 1-4 George Street. Terr»vil!e, 
Connecticut 06786 


7 AUTOMOBILES & 
MIDGET CARS 


1974 AUTO Wholesale Prices 52, 
Petros Products. 5404-B South Mo- 
zart, Chicago, Illinois 60632. 


2 AUTO SUPPLIES & 
EQUIPMENT 


— — —À 


FANTASTIC New Spark Plug In- 
stallation Tool. Save Those Durnt- 
Fingers, Only $2.00 Postpaid, J & J 
Mig., Box 35265, Lincoln, Nebraska 
655025. 


KEPAIR Your Own Car: Save Cost- 
Ix Labor Charges. Auto Expert Shows 


Easy Wav. Book 118 - &1.n5. Golden 
West Gifts. TSO Dexford Drive. La- 
Habra. California. 90631. 


FREE INFORMATION AUTON SEV- 
EN IGNITION, Autonies, Box 1581, 
National City, Calitornia 12030. 


SENSATIONAL WINCH OR HOIST 
12 Volt; size—loaf of 
bread. Lifts 1 ton, 
pulls to 2 ton up 25% 


Pa ш 
OD J) Be 
ur emm) grade. $89.95 and up. 
Reversible, self-locking. 


Guaranteed 1 year. Complete with cable, 

hook, switch and wiring. Catalog—50¢ 
SUPERWINCH, INC., DEPT. PS 

Danielson, Conn. 06239 / 203/774-1456 


FADED Auto Finishes restored like 
new. Safe, sure process, Money back 
guarantee. Complete kit 57.00 post- 
paid. Ross Fleming Sales, 1616 Inver- 
ness, Lakeland. | Florida 33803 


ALTERNATOR беер. Re- 
builder's Course: includes Tooling 
& Test Equipment: Write: Hede- 
lund Erg P.O. Box 212*. 


LOW Prices on Car Electricity 
Adapters. One Wire Hook-up. 85.15. 
Paul Livingstone, St. Marys, Ontario. 


THIS WAS WHITTEN ES- 
PECTALLY FOR THE MO- 
TORIN PIAL G SOW. Won 
run knew dll albomi the RAIH- 
ATOR:  thermwmstat. pressure 
svat ma anti-freeze. rusting. 
leak iru, ind the HE OER Y 
SYSTA SAVE MOTE OY ACE 
keeping уши € "UOLIXG SYS- 
TEM sparkling elvan. always. 
et esfaci Tun АТЦ" А 


Seoul SM du 
RADIATOR CARE 
Box 547, Whittier, Calif. 90602 


HYDRAULIC Jack repalr kits. parts 
and supplies, Catalog 50c iin coin). 
Hydraulic Jack Packing 4 Tool Co., 
Inc., General P. О. Box 3. Staten Is- 
land. New York 1071 1. 


SIMPLE Instructions - Turn Auto 
Generator into 12Vde to 115Vac con- 
verter - $4.00 - Build: tool speed con- 
trol - Light Dimmer - Phase Adder - 
drill reversing switch - 51.50 each. 
DanRan. Fox D. Reno. News Nev ada 80506. 


WHEEL BALANCERS 
5 Models—Bubble & Suspension 


$14.95to $29.95 


For wheels with center hole- 
up to 8'' in dia. Also Saab, 
all V.W.'s, Renault, Решгептї. 
vilroen & small trucks. 

"end for detalled information 

and Illustrations, 206/245-8441. 


JACOBSEN MANUFACTURING 
P. О. Box 6143P$ 15025 Pacific Hwy. Sa. 
Seattle. Washington 98188 


RING-Valve Job while driving. $6.50 
postpaid. (Two—$12.00) .. . Estab- 
lished 1951... Results Guaranteed!’ 
Grantham 5, Pennsylvania 


CAPACITIVE DISCHARGE IGNI- 
TIONS. DISCOUNTED. Rodgers, Son 
PSI, Box 335583, Anaheim, California 
02803. 


NO-WELD TOWBAR. E-Z Plans — 
$3.00. HUSKY Enterprises, P. О. Box 
13404, Spokane, Washington 99213, 


204 POPULAR SCIENCE 


| Original equip. type poly. now avail. 
[ eas capacity 40 gals. 


{ no 5 


CLASSIFIED ADS $1.95 per word, per insertion, pay- 


able in advance. Minimum 10 words. First word 


in cap- 


ital letters, rest of ad upper & lower case. Additional cap 
words, 70€ per word extra. All cap headline or white 
space, $10.80 per line. CLASSIFIED-DISPLAY ADS 
$155 per inch, per month. Complete details on request. 


CLOSING DATE for the December issue (on sale No- 


vember 27) is October 


10. Send classified orders to 


M. Coughlin, Classified Adv. Mgr., Popular Science, 355 
Lexington Ave., New York, N. Y. 10017. Advertisers using 
a P.O. Box number must furnish complete name and street 


address for our records, 


3 AUTO TRAILERS & 
CAMPERS 


= ш mI ee mom „== => -e a ume 


САМР ALARM — ‘Protects Variety 
of camp sizes and shapes — Indi- 
vidual Campsites. Tents, Motorhomes. 
Trailers, Camper l'iekups. sound pro- 
dueed sufficient to frighten away most 
animals—W'arn vou the presence of 


INTRUDERS, Operates on two pen- 
lizht batteries — Easy to install — 
Only 87,05 — Guaranteed! Order To- 


пау, Jadco, 3710 Mount Everest, Dept. 
| ч. San Diego, C alifornia 921 ll. 


CABOVER Campers & pick-up cov- 
ers for compact & standard trucks. 
16 & 20 Trailers. Build and save. 
Large scale plans and full-size pat- 
terns with written & pictorial instruc- 
tions, Complete accessory and alumi- 
num covering kits. Free literature. 
Glen 1... 981527P'5 Rosecrans, Bellflow- 
er, California 90706, 


ти ша шш шш шш шш шы шш шш шш шш шш 
DETROIT APPROVED—PICKUP TANKS j 


in aux. tank pickups. Increase 


tan cr ets hidden— 


discounts pay for tanks. 


PICKUP EQUIPMENT COMPANY, inc. Ё 
P. 0. Box 7636 Dept. PS-10 à 


Waco, Texas 76710 


il Call Toll Free 800-433-2386 
ш а m um um = = 


ELECTRICAL Circuits Ёё answers. 
Look for all recreational vehicles. In- 
dex Free. Gilengco. Box 9-4. Ridgecrest, 
California 903555. 


FIFTH Wheel Trailer. Pickup Camp- 
er, Cover, Trailers, Build Yourself. 
Complete plans - Fifth Whee! 
$9. по; Camper $4.95: Trailer $3.95: 
Cover 52.95, Conversions - Econoline 
Type Van $3.95: Passenger bus or de- 
livery Van $3.95. Equipment Catalog 
$1.00 (refundable:. Details 25c. Our 
13th year. Viking Camper Supply. 99- 
Y еен Minneapolis, Minnesota 
a= 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


ELECTRIC Hieyel cle. Ri Ride ‘all day for 


nickel. Complete plans $2.00. Electro. 
T LT EE Indianapolis, Indiana 
4 ri. 


1973 BICYCLE PARTS CATALOG 


]-3-5-1u Speed 


' Fur 
- "n" ta 37" Bicycles 
1 tems Amateur or Professional 
Өө Accessories 
è Keplacement lars 
e Conversion Kits 
e liepair Books 


e (каг Ratio Charts 


ACTION ACCESSORIES 
Box 15, Liverpool, М. Y. 13088 


Easy 1 hour Ё 


ody work necessary. Let truck j 


Sl Herundahble with $3 order. 


ILLUSTRATED Catalog 25c. Parts 
and Accessories. Custom or Stock. 
For Most Makes and Models. Motor- 
cycle Supply, Box 1595, Fairbury, Tl- 
linois 61739, 


— À— À 


Easy to Build PLANS 
AND INSTRUCTIONS for 


GO KART . $2.00 
MINI BIKE $2.00 
THREE WHEELER $2.00 
THREE WHEELER 

A.T.V. $5.00 
MINI CAR $3.00 
PEDAL BOAT $4.00 
12° SAIL BOAT $4.00 
SAIL BOARD $2.00 
PONTOON BOAT -$1.00 
W-HYDROPLANE .$2.00 
2 People MINI JEEP 53.00 
SNOWMOBILE 

SLEIGH . $3.00 


MINI VEHICLES PLANS 
Dept. A, Р.О. Box 92 
Chozy, N.Y. 12921 


a шш‏ س 


GO- KART - MINI- BIKE Plans. Easy 


to Follow. SAVE MONEY. Build Your 
Own. Go-Kart plan 52.00. Mini-Bike 
plan $2.00. Both plans 53.00. GUAR- 
AMIEL: RWM Sales. P. О. cox 660- 
A2, Belleville, Illinois 62222. 


BICYCLE PARTS CATALOG. оа 
minc for hard to get foreign and do- 
mestic parts, tools and accessories. 
send $2.00 for this big 81sx11 inch 
160 page catalog. Refundable if not 
completely satisfied. Whee! Goods, 
Dept. К. 2737 Hennepin. Minneapolis, 
Minnesota 35408. 


ELECTRIC Drive for Bicycles. Avail- 


able materials, simple tools. Scale 

drawings and instructions. 53.00. 

Scientitic Devices, 438 S, W. Доп 

Te rrace, Ft. Lauderdale. Florida 
212. 


KIDS Look E-Z- Build GO- :O-KART c or 
MINI- кы plans of instructions. 
$1.00, E. Sales, Box PS 308-1. Cen- 
terline, Atichigan 18015. 


MINI-BIKE, Go-Kart Plans Toe. 
arts Catalog зэс. Loranco, Wanville, 
illinois 61832. 


4А SNO WMOBILES 
KID' S8 SNOWMOBILE under $ 75: 
21а hp. Front Skis for Winter, 


W dls for Summer: Super Christmas 
Gift: Easy to Follow Plans $5.95. Al- 


bar-S10, RR Box 38B6, Yarmouth, 
Maine 01096, 


5 AVIATION 

` HELICOPTER kits, VW powered, In- 
flight photos and information 50е, 
Drawings $5. Weilage Helicopters, Box 


1267. Redwood City, California 
11064. 52, 
ALL About Ballooning. Handbook 


53.00. Aerostat. Box 141. Long Sault. 
Ontario, Canada. KOC 1PO. 


BUILD - One-Man Jet Helicopter, 
Easy. inexpensive. Detailed Plans. 
Drawings - $5.00. Helicraft, Box 7153- 
A, Baltimore, Maryland 21218. 


AIRBOAT Propeller. Engines. Hubs. 
Mounts, Supplies, Corvair, V-W Con- 
versions, Removable Airdrives. Cata- 
log $1.00. Banks - Maxwell. Box 
1301G. Ft. Worth, Texas 76105. 


HANG GLIDER, Self-Soar, Skysurf: 
Free Information Kit. Service to Stu- 
dents, Instructors, Business. All Top 
Plans Fi Books Too. Sample 
LOW & SLOW MAE $1. Send to 
SELF-SOAR Ass tion, Box 1860, 
Santa Monica. California 90406. 


5A HOVERCRAFT 


HOVERCRAFT plans all sizes, 
types, tested designs. Photos, infor- 
mation $1.00. Universal Hovercraft. 
2611 182nd Piace, Redondo Beach. 
California 90278 


PRACTICAL Guide for Homebuilt 
Hovercraft. 55.00. Build 15 hp hover- 
craft that planes i100 pounds. Plans. 
56.00. Palmer Aerosystems, P. О, Box 
1891P10, Coral Gables, Florida 
23134. 

HOVERLOG '73 - Most Complete 
Hovercraft Catalog Available. JLO En- 
gines, Multi-Wing Fans, Plans, Kits. 
"Hoverbugs''.. Complete Catalog $2.00. 
Venture, Dept. 115, Box 5273, Akron. 
Ohio 44313. 


6 ASTRONAUTICS 


MILLION DOLLAR MODEL ROCKET 
SALE. Countdown for Savings. Eits, 
Motors and Supplies. Everything 1. 
price. Send 25c for кде чо Catalog 
and Decal Packet. AVI. TPS, Mineral 
Point, Wisconsin 53565. 


ANTIGRAVITY DEV ICE. i rocnurc 
Rushed Free. AGD, Box  2;062-P.. 
Lartlesville, Oklahoma T 4005. 


ROCKETS and Pavloads. In forma- 
tion 25c. KZ Laboratories, P. О. Box 
55 19, Pittsburgh, Fenns, aval ia 1 522 0. 


SKYLAB - APOLLO Patches, TAS- 
tronaut Designed. Collectors Authen- 
tic Replicas. Mission Seven Thru Sev- 
enteen: Skvlab. $2.00 Each. Other Re- 
lated Items, Galaxie, 1628E, Houston, 
Texas 717006. 


NEWEST, GREATEST FLYING HOB- 
BY — ROCKETS! Zoom from realistic 
electric launch systems to 2,500 feet 
on safe, thrifty, solid- propellant pow. 
er. Gentle parachute recovery for over- 
and-over-again flights. Tracking, ex- 
periments, real miniaturized still and 
movie cameras, Build vour own excit- 
ing, low-cost space-age adventure — 
starting with a big. new full-color 
catalog of over ВО models «including 
readv-to-fly i, Send 25c to ESTES IN- 
DUSTRIES, Dept. 3P, Penrose, Colo- 
rado 81240. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


BOAT Plans. Full- Size Patterns. 
Frame Kits with step by step writ- 
ten and pictorial instructions especial- 
Il» for amateurs. Easy to build. Send 
$1.00 for Huge 100 Page illustrated 
catalog. Over 125 modern designs 
from #8’ to 44’: Includes Sail, Jets. 
Inboards. Outboards, Cruisers, House- 


boats. Hot Boats. Catamarans. Hy- 
dros. Also available — M asd Build- 
ing With Plywood" Hard 

219 pages 57.50. Glen L., 10152 SP 
10708. те" Bellflower, California 


BOAT KITS— PLANS A AND PAT- 
TERNS — FRAME KITS, World's 
largest catalog. Over 300 top designs 
from 7-77' in plywood, ferro cement 
and fiberglass. Sailboats include: 
Windmill, Saipe, Motor Sailers, Tri- 
marans, Catamarans. Powerboats in- 
clude: Cruisers, Houseboats, Deep 
V's, Fishn' ski, Runabouts, Hydro- 
planes, Canoes, Kayaks, inboards, out- 
hoards. Send $1.00 for large catalog 


or $2.00 for catalog plus ‘Boat 
Builders Guide". Clark Craft, 16-5 
Agua. Lune, Tonawanda, New York 


1. 1150. 


FIBERGLASS BUILDERS MATERI- 
ALS. Lowest factory prices in cloth, 
matt, roving, resin, epoxy, foam, 
nails, fittings. Send $1.00 for litera- 
ture (refundable; or $2.00 for litera- 
ture plus booklet on Moldmaking and 
"How to Fiberglass'. Clark Craft, 16- 
51 Aqua Lane, Tonawanda, New York 
14150. 

FREE Catalogue, Plans, Patterns: 
Canoes. Sailing Canoes, Kayaks, 14- 
17'  Trailable Cruising Sailboats. 
Quicksilver, 2558, Shamrock Boule- 
хагд. Venice, Florida. 33595, 


CANOE KITS — Wood ^ Canvas. 
Molded Fiberglass — Free Catalog. 
Trailcraft, Inc., Box 6062, Concordia, 
kansas 66201. 


MARINE Engines, conversions, 
parts, equipment. Catalog Free! 
Stokes Marine Industries, Coldwa- 


ter, Michigan 49036. 


FIBERGLASS, Resin, Foam, Erass. 
bronze screws. Prepaid, no tax. Boat 
Plans Catalog 25c. Stiles, 11-5 Man- 
tua Hts., New Jersey 9180815 


FREE Brochure Conversion Kits 
Propellers, Gears,  V-Drives, 1/0 
Drives Gas, Diesel. Starmarine, 1931 
Embarcadero, Oakland, California 
ча 606. 

BOAT Eits. Molded Fiberglass. Save 
money — assemble yourself, Factory 
molded sections bond into one-piece 
craft, 20 models—l14’ to 32' Cruisers, 
Runabouts, Sailboats. Accessories, me- 
tors, trailers. Easy terms. Free cata- 
log. Luger, Dept. АС-73, 3800 West 
EPUM 13, Burnsville, Minnesota 
x 


KAYAKS, Canoes, Plans, Kits, Fin- 
ished Craft, Books. Free Details, Out- 
door Sports, Box 1213P5, Tuscaloosa, 
Alabama 35401. 


NEW 1973 Outboards . . Top 
Brands 6 Н.Р. $288 . . . 18 $418. 

50 $728. 65 Electric 
$958 . .. ` 85 Electric 61.0 088 е 
All Sizes . . . Scott- McCulloch Parts 
.» » Handling 50c , .. Electra Marine, 
610 Merrick Road, “Lynbrook, New 
York 11563. 


200 PLANS, patterns, some kits. 
Catalogs: Powerboat (2), $1.25, Sail- 


boat 50с, Boat, Pick-up Campers, 
House Trailers, ‘Cottage Plan lists. 
Marinecraft, Box 161-P, Brighton, 
Massachusetts 02135. 
FIBERGLASSING? Complete ln- 
structions! "Craftsmans Fiberglass 


Manual” Only $2.00 Postpaid! Егу! 
Corporation, Box 537-50, Cocoa 
Beach, Florida 32931. 


DUCKBOATS, Canoes, Kayaks. Hess 
to build and use. Best selection in 
America, Catalog. Sceptercraft, Бох 
967, Corvallis, Oregon 97330. 


8 BATTERIES, 
GENERATORS, ETC. 
12 VOLT Battery Charger. 'Sporta- 
Charger" 2 Н.Р. Briggs - 20 Ampere 
5169.95. Money Back Guarantee. Wil- 
liams Enterprises, 1302 Water Street. 
Dept. PS, Eaton Rapids, Michigan 
48821. 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


REFURNISH YOUR workshop into 
professional electroplating business. 
GUARANTEED kits, $6.95! Complete 
illustrated manual $3.00! Free Details. 
QREW, Box 8-SJ, Bourbonnais, Illi- 
nois 60914. 


"REPAIR Motors! Generators! Bat- 
teries! Details! Modern, Box 7266, 
Kansas City. Missouri 64119. __ 


ELECTROPLATING EQUIP. 


Portable Platers, Supplies & ''Know-How."'' 
Build your own tanks for Mickel, Chrome, 
etc. y-to-install PVC liners, Rectifier 
components—-al| sites. Schematic 


parts 
lists, formulas, operating Instructions for 


all plating. Guar. to save 25% -75".. Some 
good used units for sale. 


Send tor FREE detalis. 


PLATERS SERVICE CO. 


1511-Yj Esperanza Los Angeles 90023 


11 DO-IT-YOURSELF 
BURGLAR-Fire Alarm Supplies 
aid Information, Free Catalog. Pro 
tecto Alarm Sales, Box 357, Birch 
Run. Michigan 48415, Moms 


CONVERT mower engines into air 
compressors. Write: Showalter, Бох 


so 409B, Abilene, . Kansas 67410. 


AME BUILD YOUR OWN 


POWER TOOLS 


METAL PARTS KITS AT 


FACTORY DISCOUNT PRICES 
e l0-in. TILT/ARBOR SAW 
e 6-in. BELT SANDER 
e SPINDLE SHAPER 

e 9-in. TILT/TABLE SAW 
e |8-in. BANDSAW e 12- „їп. BANDSAW 
e COMB. DRILL PRESS- LATHE 


SAVE  |PLAHS with § 
$50 FULL-SIZE De plan 
OR MORE PATTERNS d= Deductible 


Kits from $19.99 to $51.99 
Featured in Popular Science. 
Mechanix Illustrated. Sold for 27 years. 
Thousands in use. Satisfaction guaranieed. 
Send 52 each for Plans (state tools wanted). 
Catalog included, Or, send 25е for Catalog! 
GILLIOM MFG. CO. 
Dept. PST-10, St. Charles, Mo. 63301 


Heavy-duty rustproof ball- 
bearing pump. Stainless \ 
shaft.1 HP 1200 GPH 60' high tess 
or 3000 СРН 25'well.5200GPH max.134" in. 
1"out. Belt or direct drive. Use 44 HP or larger. 
Moneyback guararter Ppd cash with order $14.95 


PLANS YOU CAN BUILD FOR 
PLEASURE. Garden Cart - Water Sled 
- Garden Gym - Steerable Toboggan, 
52.00 each. Free Information. E-lum 
Enterprises, P. O. Box 275, Wilming- 
ton, New York 12997, 

 LOCKSMITHING Supplies - — - Whole- 
sale Buyers Guide $1.00. Despubs, Box 
22005R, Phoenix, Arizona 85028, 


YOUR 
OWN WATER WELL" 


$1.00504 


SATESEACTION 
EUR TIE FE Р 


IDEEPROCK CO. 


OPELIK A, AL A.36801 


BUILDERS 
THOUSANDS of Patented Plans for 
Your Personal Use. For information 
send $2.00 to: M. J. Buecker, P. О. 
Box 3, Millstadt, Illinois 62260. Sat- 
isfaction Guaranteed. 


HOME Barber—Sharpen Hairclip- 
per Blades Instently, Easy, It's Fan- 
tastic! Year Supply $2.00 Postpaid, 
Instant. 549 Belmont, Fresno, Cali- 
fornia 93701. 

ELECTRONIC Fire Айн plugs ini! 
Efficient protection safeguards life 
and property. Portable wherever 
needed, Sensor alerts everyone, Pav- 
lick Associates, Box 90509-A. Mil- 


waukee, Wisconsin 53202. 


DRAIN • IRRIGATE 
CIRCULATE » SPRAY 


LABAWCO Box 35, Belle Mead,N.J. 08502 


CONVERT TV to 6- tt. Wide screen! 
B&W Color. Do-it-Yourself - Easy! 
Kit. instructions, lens, $12.95 ppd. 
Free illustrated details. Macrocoma, 
PS-10, Washington Crossing. Pennsyl- 
vania 18977. 


BARN B8'xl2' utiU*v with loft! De- 
tailed plans with material list. Only 
$2.50 — Guaranteed! Order Today! 
JaBar, Dept. 3F10, 1448W Strasburg. 
West Chester, Pennsy lvania 19380. 


PORTABLE ELECTRIC POWER 
BHLHLD-LIR-OWM. T10-valt 
plant trom ш 


: sed parts and dur 
Lad PLANS ISO Р 
AVAIL ABLE 
ІО power on your c 
single TWIN-JET outboard 
motor for smal boats and 
LIL BASS BOAT. Sand 52 for 
comolete INFO Р АСКЕТ пп 
all plans, or write for FREE 


BROCHURE 
B-UR-O Co. 34161-B Coast 
Dept. GX, Dana Point, Calif. 92629 


ا 


1400 CATALOGS Listed and De- 
scribed, Sources for EVERYTHING Im- 
aginahle. $2.00. MASTERLOG. Бох 
24413- р, Oakland. California 94623. 


BUILD NEW FRE HEATING - Light- 


ing Powerful - Perpetual Unit. (ре- 
vice). Wouldn't cost penny to run. 
For full instruction - $10.00 М.О. 


M.S. Research. P. O, Box 23812. Oak- 
Tina California "hagas. 

fiberglass 
РОБ 


CATAMARAN 45 foot 
hulls - info. $1.00 - Int. Cat.. 
16185. Tampa. Florida 33617. 


FIRE & BURGLAR ALARMS 


1974 Handbook & Catalog 


Save 
Hundreds 
of 


Dollars 


Professional equipment 


| from сабя manufacturers. New and 
oevpanded to include laser photo-electron- 
ic systems., dialers, electronic sirens, 
perimeter controls and radio actuated 
systems that install in less than 2 hours. 
Save up to 75%. This handbook is a 
must for every homeowner and business- 
man. Just $1 cash, chock or M.O, $1 re- 
funded with first orde 


ALARM COMPONENT DISTRIBUTORS 


Haven Ave., Dept. P.S. 
. Conn. ‘08450 


SMALL PRINT! gs 


Hwy. | 


712 HOME CRA FTSMAN 
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PLANS — 6x6 Gazebo w ith Seats 
51.00, Dining Room Table 80.50. 
Room Divider $2.00. Sturdy. Practi- 
cal, Easy, Many Uses. Three for 
53.00 ppd. Power Genie, Box 872, 
Lancaster. P Pennsylvania 17604. 


1400 CATALOGS Listed апа De- 
scribed. Sources for EVERYTHING Im- 
aginable. $2.00. MASTERLOG, Вох 
24413-E. Oakland, California 94623. 


BRIAR Blocks for Smoking Pipes. 
nerd Box 259211, Chicago, Illinois 


WOOD — Domestic and Imported 
Hardwoods, 3500 items! Clock. musi- 
cal instrument kits. Tools . . . discount 
prices, Hard-to-find hardware, 144 
page catalog, 50c. Craftsman, Dept. 
ана, 2729 Mary, Chicago, Illinois 


“CABINETMAKING Made Easy" — 
"Making Formica Bran Laminate 
Counter Tops". Two excellent guides 
let you build kitchen cabinets and 
“tops” like professionals, Extraordi- 
nary guides bring master craftsmen's 
short-cut methods, Satisfaction guar- 
anteed. Write: Japs, 126-L Seventa 
иод Hopkins, Minnesota 55343 


Fine! 3-D Sight Magnifiers 


ENLARGES CLOSE WORK sra 


знн 


WORTH MUCH MORE! 
See clearer, work faster, 
more accurately with less | 
rye sirain, less fatigue 
aml tension with HEAD 
BAND MAGNIFIER. 
Wear like glasses, theyll 
magnify up to Зх and 
leave lands free in work. : 
l'rmluees a S-climensional effert, where cach аё ШЇ] 
appears to star out. FOR CLOSE WORK, REPAIRS, 
SEWING, HOBBIES, ete, Sturily lichtwelght. ad- 
justa to all sizes, With or without glasses. Fine, ole 


prismatic анн lenses, Only $1.08 + 50e for Posi, 

and Hdlg. PPT. (2 for $3.50, 3 for £5.00) WORTH 

MUCH MORE! MONEY RACK GUARANTEE. 
Ми Find Products 

Dept. H:21112 Warren Street, Мем York, М.Ү. 10007 


— a, ша Л 


CATALOG FULL SIZE FURNITURE 
PLANS - $1.00 refunded with lirst or- 
Jer Traditional, Early American. Over 

50! Furniture Designs. 1425 Sher- 
an. Dept, С5-103, Evanston, Illinois 
60201. eR e 


FREE: New handicrafts catalog. 
supreme Handicrafts. Box 395-PS. 
Sioux Falls, South Dak ota 57101. 


WALNUT Bowls, Legs, Round Pic- 
ture Frames, Gun- Stocks, Lumber, 
Moulding. Midland Walnut, Box 262. 
Savannah, Missouri 64485. 


ROLLTOP Trestle Desk. Assemble 
yourself. Kit includes Hardware. 
$49.92 ppd. Details: Andy's Wood- 
shed, Dept. PS. 630 North Grant. 
stockton, California 95202. 


ORNAMENTAL IRON WORK. Beau- 
tiful scrolls with inexpensive profes- 
sional bender. Modular segments. De- 
tails free. Fuchslin, Box 172, Wood- 
lane California 95695. 


FOUNDRYETTE 2: 100 Е. 115 to 50 
lbs. capacity. Circular 25c, Kansas 
City Specialties, Pox 193, Middleton, 
Wisconsin 53562. 


_ WOOD LATHE 36" Kit 5241.00. Frer 
Literature. Woodcrafter. 5220 Hunt- 
club Road, Racine. Wisconsin 53402. 


POWER Saw Guide for Home 
Craftsmen, Carpenters. Siding Install- 
ers, Converts vour hand electric saw 
to a Precision Woodworking Tool. 
Ripping, Slotting, Dadoing. Free Il- 
lustrated Literature, Write: Protrack. 


== 


Box 607. Elmira. Ontario, Canada. 
73 TOOLS & 


MACHINERY 

MAXIMAT, Unimat айа Metals, 
Micrometers, Catalogue 50c. Industrial 
$2.00. Campbell (PS), 1424 Barclay, 
Springfield. Ohio 45505. 


Popular Mechan- 
ics said: 


- “Handiest Tool 
You Can Have 
in Your Shop” 


it sands, grinds. 
polishes, sharp- 
ens, It's portable. 
Use with an A 
hp motor. Model 
165. Factory di- 
rect special, 


:26*«.. 


Other oe available, 
3”, 4", 6" sanders, 
y ies 


ARCO MFG. CO. 


P.O. Box 817, Grand Forks, М. Dak. 58201 


END Mills. Lathe milling attach- 
ments. Information. Milling, Box 73, 
Cedar Rapids, lowa 52406. 


SMALL Foundry Furnace, Supplies, 


Free Literature. Pyramid P ucts, 
Dept. M, 3736 South 7th Avenue, 
Phoenix. Arizona 85041. 


KWICK POWER FOR TOOLS 


110 volta D.C. ИН} watta 
anywhere from any vehicle 
with an alternator. Installs | 
permanently in 15 minutes, 
Uperate beavy duty saws, 
drills, lights, heaters Ё 
many more a.c, devices, Arc 
weld. yuick enargze batteries, 
Will not harm иеа, 
$14.95 postpaid, check 

money order. $16.95 with Voltage Indicat- 
ing Lite. Bulld it yourself plans for the above 


it. $3.00. 
un AUTO QUICK 
6700 114th Avenue North 
Champlin, Minn. 55316 


COMPLETE 4" Metal Cutting Lathe 


$89.50. Machined parts 
tor and accessories 
Dept. P, 15048 Proctor, 
California 91746. 


TOOLS, Metal, Woodworking, Shop, 
Power, Hand, LATHES and Accessor- 
ies, Catalog $1.00 Refundable. Tools 
Unlimited, Inc,, Box 7PS, Brentwood, 
New York 11717, 


FINEST Tools-Catalog ` 50c-Wood- 
carvers Supply, 3113 West 28th 
Street, Minneapolis, Minnesota 55416. 


_ SURFACE LEVEL - Level Any Sur- 

face in all Directions At Once. 1001 
Uses. $1.50 Postpaid. KSM Supply. 
Box 874, Milwaukee, Wisconsin 
233201. 
ASSORTMENTS, Nuts, Bolts. 
screws, List 25c coin. Nutty Com- 
pany, Box 1576 SMSP, Fairfield, Con- 
necticut 06430. 


БЫЛЬ аа. ПӘ Ud. se E a „ш ~a 


“A'TTACHALL", the threadless MO- 
TOR AREOR holds 33 different tools 
to fractional HP Motor i La” shaft). 
Change Tools in seconds, It's even for 
Professionals. Makes a Super-Mini- 
Home Workshop, Send $2.50 postpaid. 
Price includes 25c catalogue listing 
attachments and other inexpensive 
critical tools. ShopAider Tool Com- 
pany, 233510 East ТТ Street, New 
Yorn Cit: 10021. 

MAGNETIC PADLOCKS. Protect 
vour valuable property with Fick- 
Proof. Freeze-Proof, Rust-Proof Mag- 
netic Padlocks. Two or more ma 
keyed alike, upon request, Money Back 
Guarantee. $6.95 each.  Barnesco 
Sales, Inc.. Star Route. Lenox, Mis- 
souri 65541. E ЛЫ 

ROUTER Bits, L4" Shank, High- 
Speed, Used; Excellent. Condition. 
$2.50 dozen postpaid, Lillian's, Box 
2l North Hollywood, California 
n k 


14 ENGINES & MOTORS 
` REWIND car generator for 110 
Ү.А.С. power plant. Plans $2.00. R. 


3chmauss. 1228 E, Cass St., Tampa. 
Florida 33602. 


Engine 


51.00. 
Baltimore, 


kits less mo- 
$29.50. Taig, 
Industry, 


Ki T ` Catalog- 
Reliable Indus- 
Michigan 


STEAM 
Hand-book, 
tries. 
48047. 


New 


MOTOR HOLDER 


put a firm basè under énil 


mounted appliance motors, 
ЮЛ oto -T171 diam. 
Postpaid prices. 


$52.25 ca.-2 for $4.00 
3 for $5.50 


E. Walstedt Co. 
11801 92nd Ave,, No. 
Osseo, Minn. 55369 


17 BURGLAR ALARMS, 
HOME PROTECTION 


BURGLAR-PROOF YOUR HOUSE!! 
Treasury, Intelligence Expert's Mod- 
ernized "Home Security Manual” dem- 
onstrates economical  do-it-yourself 
savings!! Guaranteed. FREE informa- 
tion. Sullivan House, Department 
28-0, 2402 South 222nd. Seattle 


98188. 


MAGNETIC PADLOCKS, __ Protect 
your Valuable property with Pick- 
Proof, Freeve-Proof, Rust-Proof Mag- 
netic Padlocks. Two or more may 
keyed alike, upon request. Money Back 
Guarantee. $6.95 each.  Barnesco 
Sales, Inc.. Star Route, Lenox, Mis- 
souri 65541. 


THIS Small but Mighty Fire Alarm 
Plugs in any Outlet. Alarm Sounds 
When Temperature Reaches 135°, Al- 
lowing Time for Effective Action. It's 
a Necessity for Every Home, Hotel 
and Motel! Now Only $10.95. 10 Dav 
Guarantee! Thomas, 1628 Grantwood 
A-1, Cincinnati, Ohio 45207. 

FREE Information Describes Inex- 
pensive Home Safe That's ''Conceal- 
able" Under Decorator Furniture Cab- 
inet. Valuetique, 111PS Irving, Lo- 
onin, New Jersey 0'7605. 

COMPUTER Laboratory! New! 
vanced Technology! Integrated  Cir- 
cuits. Transistors. Dozens experiments. 
Free Information, Lindsay, Box 12-0, 
Bradley, Illinois 60915. 


Ad- 
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BURGLAR & Fire Alarm Supplies 

and Systems. Send $1.00 for cata- 
log. J & J Alarm Systems, 51 Pythi- 
061 кшш: Torrington, Connecticut 
0 


BURGLAR - Fire Alarm Equipment. 
FREE 62 Page Сано {Limited Time. 
Regularly $1.00). RONICS INDUS- 
TRIES, Box 391-5, airfel. Connecti- 
cut 06430. 


18 CAMERAS & PHOTO 
SUPPLIES 


PHOTOGRAPHY for Pleasure or 
Profit. Learn at Home, Practical Basic 
Training. Long Established School. 
Free Booklet, American School of 
Photography, 555 E. Lange Street. 
Dept. 824-05,  Mundelein, Illinois 
60060. A Home Study School. 


MINOLTA SRT 101 with 1.4 lens, 
Brand new. Two year '"M'' Tag Guar- 


antee. $249.50. Accessories, Price 
List. Western Photo, 32747 Б.ү. 
323rd, Federal Way, Washington 
98002. _(206)927- 2138. 


` FREE! Free! Bargain Book—Cen- 
tral Camera Co., Dept. 4101, 203 5. 
Wabash, Chicago, Illinois 60604. 


19 MOTION PICTURES 
^ SUPER 8MM, 16MM, 8MM Silent 
and Sound Film Classics. Free Cata- 


log. Niles, 1019-PS South Michigan. 
South Bend, Indiana 46618. 


UNUSUAL movie supplies, Free cir- 
cular. Esoh, 47th Holly, Kansas City. 
Missouri 64112. 


.. FREE! 64-page catalog. 8-16mm 
fllm, supplies, processing equipment. 
Superior, 442-448 N. Wells, Chicago. 


illinois 6 06 1 Û. 


175-FT. 8MM CLASSIC FILM 
SAMPLER... . only $1.99. Highlights 
from comedy, ‘adventure and history 
from the heyday of the silents! See 
Chaplin, Laurel & Hardy, Fairbanks, 
Keystone Kops, Gish, Pickford, Chan- 
ey, the first Indianapolis 500 and 
more. Order today . . . specifiy Stan- 
dard or Super 8, Free catalog. Black- 
hawk Films, 691 Eastin-Phelan Bldg., 
Davenport, Iowa 52808. 


` BMM - SUPER 8 - 16MM MOV- 
IES! Biggest Selection! Lowest Prices! 
Free Catalog! Cinema Eight, Box PS, 
Chester, Connecticut 06412. 


FREE Catalogues, 5,000, 8-16MM 
Films. International-5 Films, Green- 
vale, New York 11548. 


19A COLOR SLIDES 

35MM COLOR “SLIDE | SAMPLER. 
. . . 20 fascinat an x a" ч 
only $1. Free catalog. Hundreds of 
sets . . . travel, circus, wildlife, flow- 
ers, railroad, war, etc. Order now. 
Blackhawk Films, 692 Eastin-Phelan 
Bldg., Dav Davenport, Iowa 52808. 


35 MM ‹ COLOR Slides. 10,671 - In- 
dividually Sold. Described Encyclo- 
pedia - Catalog 10c. Wolfe World- 
wide, Dept. 16-103, Los Angeles, Cali- 
fornia 90025. 


ASTRONOMY — Space — Under- 
water Slides Catalog 25c. fmRE, Box 
608, Dana Point, California 92629. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


CAMERA FANS! Expert photofin- 
ishing by one of Country's largest 
labs at lowest prices. Fast Service 
and free “Foto-Fan"' stamps you 
quickly redeem for valuable Photo 
Supplies. 8MM Kodachrome $1.29: 
8 Exp. Kodacolor $1.79; 35MM Koda- 
chrome, 20 Slides $1.39: 8 Exp. 
Black; White 69c. Satisfaction guar- 
anteed. Send exposed fllm or request 
free mailers, complete Price List and 
Gift Catalog. Direct Mail Photo, Box 
8352-PS, Pittsburgh, Pa. 15218. 


21 HOBBIES & 
COLLECTIONS 


CHESS-by-Phone, Free Dialing. 
Chess Unlimited, Box 531, Hillsboro. 
Oregon 97123. 


INTERESTING, Informative, Helpful 
All Hobbies Magazine Subscription 
$3.00. Sample 35c, Write: Hobby 
Trade, Box 134, Clifton, New Jersey 
OTOL MEM 

HOBBI-CARVE — home workshop 
wood carver — create beautiful wood 
reproductions of sculptures, plaques, 
figurines, sconces and bookends, Hun- 
dreds of work patterns available, Send 
25c for "How To Make Quality Wood 
Carvings' booklet. Refunded *with or- 
der. Write: Hobbi-Carve, 930 Duluth 
55106. Dept. PS, St. Paul, Minnesota 


` FREE Pricelist. Worldwide Sea- 
shells, Box 13288, Tampa, Fla. 33611. 
Book $2. 

MILITARY Miniatures for War Gam- 
ers, plus 100 museum pieces for seri- 
ous collectors. Catalog 50c. BHBussler, 
пок 107-6, Wollaston, Massachusetts 
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LIONEL Trains Discount Prices. 
Send $1.00 1973 Catalog. Refundable. 
Railroad, 691, Endicott, New York 
13760. 


23 MINERALS & 
PRECIOUS STONES 


FREE Information!! Receive Inter- 
esting, Valuable Minerals Monthl 
Write today! Mineral of Month Club, 
Box 487P5, Yucaipa, California 


CALIF GOLD! "Rare, Natural, Gold 
Sample. Rush $2.00. Daniel Kenehan, 
Box 653 6837, Eurbank, Calif. £ 91505. а 


` GOLD 10 Small nuggets panned 
from Oregon Streams $1.00. Robert 
Brandt, Sweethome, Oregon Y7386. 


23A JEWELR Y 


СЕТ Free catalog nc no serious rock- 
hound, gem cutter, jeweiry maker, 
hobbyist or craftsman can be without. 
Full of bargains, exclusive items, low 
prices from largest suppliers and au- 
thorities in the field. Free new cata- 
log just off the press, yours for the 
asking. Write: Grieger’s Inc. 90U 
South Arroyo Pkwy., Pasadena, Cali- 
fornia 91109. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


ANTIQUES — 416 Page Volume 
Book Contains Over 1500 Illustra- 
tions: 32 Pages in Color: Price Guides 
to Buy and Sell. No. 003 Guide to 
Antiques $4.98. 50c postage. Hazel's 
Shopping Center, 32 Mecrall Road, 
Apaichin, New York 13732. 


RESTORE, REPAIR, REPRODUCE 
antiques, any kind, size, with Casto- 
lite Hexible molding and casting com- 
pounds. Easy, inexpensive, profitable. 
Free. CASTOLITE, 73L/PSR, Wood- 
stock, Illinois 60098. 


25 FORMULAS, PLANS, 
ETC. 


ANY Formula $5.00. Catalog — 
Manufacturing Treatise 25c. H. Belfort, 
192 N. Clark, Chicago 60601. 


26 SCIENCE & 
CHEMISTRY 


FIBRE OP-KITS. ‘Using the '"magi- 
eal optical fibers” that transmit light 
energy. FREE CATALOG. Scientific De- 
vices, 165 Del Carmine Street, Wake- 
field, Massachusetts 01880. 


LASER Parts Catalog 60c. Moyni- 
han, 107 North Brighton, Atlantic 
City, New Jersey 08401. 
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CHEMISTRY and biology supplies, 
catalog 35c. Boulevard Laboratories, 
$0611, ^^ B3rd Street, Chicago, Ш. 


CHEMICALS, Apparatus, Biological- 
Scientific Supplies. Catalogue, 50c. 
Hagenow La aie Manitowoc, 
Wisconsin 5 54220 


HUNDREDS "o Weird Little Known 
Formulas, Laboratory Experiments, 
Supplies, ‘Information, Make Synthetic 
Gold, Emeralds: Measure Radiation! 
Rocketry! Catalog 50c. Electro-Chemi- 
cal Laboratories, Post Office Box 158- 
S, Staten Island, New York 10309. 


CHEMICALS, Labware, Kits, Min- 
erals. Catalog 50c, K/N Chemical Sup- 
ply Co, Box 748, San Bernardino, 
California 92402. 


LABORATORY Supplies At  Dis- 
counted Prices! Catalogue - 50c. Starr 
Scientific, Manitowoc, Wisconsin 
54220. 

SOLAR ENERGY Focusing Mirrors, 
Master Molds, Kits, Materials. Infor- 
mation $2.00. ‘Sun Systems, 716 Main, 
Berlin, Pennsylvania 15530. 


TRANSMISSION of Electrical Ener- 


gy Through the Atmosphere. Large 
amount of Horse Power possible any- 
where. Find out how. No Gimmick. 
Send $2. to: Tesla Research, 887 
West, 20th Avenue, Vancouver 9, 
E.C.. Canada. 


HOW to be a Science Fair Winner! 
$3.75 brings great project ideas — 
Physics, Electronics, Computers, Rock- 
et Design, Mathematics, Chemistry. 
Astronomy, Biology! Californians add 
sales tax. Mari Mountgarden, Room 
69-A 320 Elwood Avenue, Oakland, 
California 94610. 


` EINSTEIN Eclipse Scandal! 25c. 
Thomas Optical, 408 Fert Avenue, 


Daytona Beach, Florida 32018 


PHYSICS Supplies. List 35c. 
Swinth, 3235 39th S.W., Seattle, 
Washington 98116. 


FREE Circular. Mineral, Fossil, 
Plastic embedding Kits. Write Dept. 
F-1. Also complete catalog chemicals 
and laboratory apparatus. Send T5c. 
Merrell Scientific, Inc., 340 Lyell Ave- 
nue, Rochester, New York 14606. 


CALCULATOR OWNERS: Use your 
+ — х + calculator to compute 
square roots, trigonometric functions, 
logarithms, ‘exponentials, and more! 
Quickly, Accurately, Easily! Send Today 
for the First and Best Calculator Man- 
ual - Sold throughout the world. . 
Only $2.00. Absolutely Unconditional 


Money-back Guarantee - and Fast 
Service! Mallmann Optics and Elec- 
tronics, Dept. 10, 836 South 113. 


West Allis, Wisconsin 53214.  . .. 
omniSTAR - Transforming 3D prob- 
lematical discovery  kit/experience. 
$5.00. Avionics, Box 176, Farming- 
dale, New York 11735. — _ 
BIOFEEDBACK. Professional instru- 
ments:  Electroencephalophone, Gal- 
vanic Skin Response. J&J. 81025. 
Bainbridge, Washington 98110. 


27 PLASTICS 
| CASTOLITE pours like water. hard- 


ens like glass without heat. Crystal 
clear, colors. Embed flowers, sea- 
shells, momentoes, Anything. Make 


fine gifts. Form flexible molds over any 

pattern, size. Reproduce your designs 

in plastics, candlewax, metal, plaster. 

cement, Profitable, Illustrated Manual 

and Catalog Only $1.00. CASTOLITE. 

Depa. 73L/PS, Woodstock, Illinois 
DB. 


LARGEST Handicrafts and Candle- 
crafts Catalogue $1.00 (Refundable. 
R.P.H. Manufacturing, 24P10 Winter. 
Stamford, Connecticut 06905. 


DELL NN mit = TIME 


FREE LITERATURE for . aol ptoré 
showing how to make molds, cast 
plastics. Adhesive Products Corpora- 
tion, 1660 Boone Avenue, Bronx, New 
York 10460. 


‘VINYL FOR LAMINATING. Free In- 
formation, Grace Products, Box 574. 
Marblehead. Massachusetts 01945. 
29 LOG CABIN & 

HOME BUILDING 

"A" FRAME Cabin. 1184 square 
feet: $1950. material. Purchase local- 
ly. Complete plans, illustrated instruc- 
tion manual & material list: $5.00. 
Money back guarantee. Specify plan 
#1701. “Reliable Products", Box 
597, San Marcos. California 92069. 


` BUILD Log Cabins, rustic furniture, 
fireplaces!!!! Complete manual $3.00. 
'A' Frame plans $2.00. . Guar- 
anteed. Bilder, 956 Springdale. At- 
lanta, Georgia 30306. _ 


PLANS! "A" FRAME study plan 
50c. Family House, Box 251, West- 
field, New Jersey 07091. 


30 GARDEN SUPPLIES 
& EQUIPMENT 
1.000 NURSERY items - Trees 
(Fruit, Ornamental. Grafts. Seed- 
lings), Tree Seeds, Growers Supplies. 
Boc Mellinger's, North Lima, Ohio 


31 NURSERY SUPPLIES 


GINSENG Bringing $30 pound. Have 
seeds, roots, Goldenseal, Full Informa- 
tion. С. Collins, Viola, Iowa 52350. 


INSECT (meat) eating Plants, 42 
kinds. Illustrated brochure 25 cents. 
Peter Pauls Nurseries, Mud Road, Can- 
adaigua, New York 14424. 


LEARN Landscaping and Gardening. 
Start a profitable business. Free infor- 
mation. Lifetime Career Schools, Dept. 


A-379, 2251 Barry Avenue, Los An- 

geles, California 90064. 

32 REAL ESTATE 
GOVERNMENT Lands . . . Low 

as $7.50 Acre! Vacationing . Farm- 


ing . . . Investment! Exclusive ' 'Gov- 
ernment Land Buyer's Guide'' 

plus "Land Opportunity Review" list- 
ing lands throughout U.S. Send $1.00. 
Surplus Lands, Box 6588FJ, Washing- 
ton, D. C. 20009. 


BOILING Spring Lakes—-America's 
Greatest Real Estate Value. 1/3 acre 
vacation or retirement homesites only 
$995.00 cash price. Ten year terms 
available. Money - Back inspection 
guarantee. Carolina coast, multi-mil- 
lion dollar, 14,000 acre development. 
50 fresh water lakes, private ocean 
beach, golf course, motel, and coun. 
club, Free literature, Dept. 2-N, Bol 
ing paring. Lakes, North Carolina 

461 egistered under Federal 
Land Sales act but not offered to 
residents of states requiring sepa- 
rate registration. | 


CANADIAN LAND FROM $25/ACRE! 


CHOICE properties across Canada. 
Low monthly payments. Ideal for 
farming, cottages, hunting, fishing, in- 
vestment. Free catalogue. Canadian 
Estate Land, Dept. PSC-10, 286 Law- 
rence Avenue West, Toronto, On- 
tario M5M 1B3. 


FREE ... 264-page FALL Catalog. 
Hundreds of To Teal Estate values 
Coast to Coast! UNITED FARM AGEN- 
CY, 612-PS West 47th Street, Kansas 
City, Missouri 64112. 


` FREE Catalog! PHOTOS! Coast to 
coast farms, business, retirement. All 
types, sizes, prices. SAFE BUY Real 
Estate, Box 589-PS, Little Rock, Ar- 
kansas 72203. 


_fornia 91505. 


Ontario — Choice 8640 

cre Sportsmen's paradises s avail- 

able — 520.00 plus $6.50 Taxes year- 

ly. Maps, pictures. $2.00 (Refunda- 

ble). Information Bureau, Norval 3, 
Ontario, Сараа. 


САМ ANADIAN Vacation "таайа: Full 
price $385.00. 40 acres, $10 month. 
Suitable cottage sites, hunting, fish- 
ing, investment. Free information. 
Land Corporation, 3768-D, Bathurst, 
Downsview, Ontario, Canada, 
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SURPLUS Forest, Mountain, Des- 
ert, Waterfront land, Neglected Es- 
tates Farms, Groves, Cabins, Through- 
out United States, Canada, Mexico. 
Low prices. Easy terms. Free list. Box 
6212. Dept. 26, Santa Ana, California 
92706. 


CANADIAN Land. Full Pros $285. - 
00. $10.00 Down, $10.00 Month. 
Ideal Vacation, Hunting, Fishing. Free 
Information, Vacation Acres, TTT1-E 
Bernard, LaSalle 860, Canada. 


$1 ACRE— Canadian Border—hun- 
dreds campsites, islands, farmlands, 


directly from tax authorities. (Non- 
profit) Lists, photographs mailed. 
Register, Room 11, 110 Church 
Street, Toronto 1, Canada. 

$1.00 ACRE! USA and Canada, 
Lists, Photographs mailed. Govern- 


ment Lands, 220 Delaware Avenue, 
Buffalo, New York 14202. 


HOW TO BUILD YOUR OWN GET- 
AWAY CABIN ON PRIMITIVE LAND. 
First, select the proper site—moun- 
tain slope, meadow, stream—because 
terrain will determine the type of 
building. Buy the land first. The cabin 
plans can wait. The land won't. Amer- 
ica's vanishing wilderness is definitely 
vanishing. So act now, while we still 
have primitive acreage in Montana, 
Idaho and Eastern Washington. Five to 
forty acre tracts. As little as $2000. 
Low down payment. Terms available. 
Guaranteed road access, warranty 
deed and title insurance. Growing tim- 
ber on every tract. Some view and 
stream sites. Camp on it before you 
build. See for yourself how great this 
wild country still is. But it's selling 
fast. So enjoy it now, hold for retire- 
ment or investment. Write for free 
lists of sites, are and complete infor- 
mation: Reforestation, Inc., Dept, C- 
30, Р. О. Box 14006 Opportunity Sta- 
tion, Spokane, Washington 99214. 


FREE CATALOG! Giant Fall-Holi- 
days edition of country propery Over 
2,200 New properties scribed, pic- 
tured - Land, Farms, Homes Businesses 
- Recreation, Retirement. Selected 
Best Thruout the U.5.! 73 Years" ser- 
vice - 670 Offices, 41 states Coast to 
Coast. Mailed FREE from the World's 
Largest! STROUT REALTY, Inc., 60- 
BT East 42nd Street, New York, New 
York 10017: 7-BT ‘South Dearborn, 
Chicago, Illinois 60603: 150-BT North 
запа. Anita, Arcadia, California 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


FISHERMAN'S Dream “Book — 
Free, 170 page catalog just loaded 
with  Hard-To-Find Fishing Tackle 
Specialties and Do-It-Yourself Good- 
ies, Our 28th year. Netcraft Inc., Box 
35510PS, Toledo, Ohio 43613. 


IMPROVE PUTTING - Portable Var- 
iable-Slope Practice Green Plans - 
$2.00. Ashley & Talbert, Inc., 814 
North Hollywood Way. Burbank, Cali- 
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NEW Leather Covered Knife opens 
to a sharp scissor that really cuts, a 
screwdriver, bottle opener, nail file 
& razor-sharp knife. Wafer thin, slim 
& ultra smart, this knife is of top 
quality Bran forged steel for durabil- 
ity. Only 234" when closed. $1.75 
plus 25c post. & hdlg. 


WESTBURY SALES CO., Dept, K-30-PS 


. P.O. Box 434, Westbury, М.Ү. 11590 


CAST FLEXIBLE WORMS. Make 
your own lure, sinker molds. Easy, in- 
expensive, profitable. Free. CASTO- 
LITE, "73L/PSF, Woodstock, Illinois 
60098. 

FREE Catalog. Fishing Tackle, 
Archery Hunting and Cam ae E uip- 


ment. Lowest Prices, Ca 
Dept. R-9, Sidney, Mere 59162: 


36 HOUSEHOLD PETS 


LOOKIN for a S 
Send $2. 00 for catalo 
and information on more than 

eds. Hoppe’s Kennels, Rt. 
Hill City, Kansas 67642. 


38 BIRDS & ANIMALS 


AMAZING Profits!! $10,000 Yearly 
Raising Rabbits for Wool and Breed- 
ing. Details 25c coin. American An- 
gora, Malta 1, Montana 59538, 

ӯ 


TOPLESS INCOME RAISING muta- 
tion chinchillas. 25c; bulletin $1.00. 
Chinchilla, 11PS4, Port Richey, Flori- 
da 33568. 


| $500-$1,000 MONTH Plan raising 
Rabbits for us. Free Details, White's 
| Rabbitry, PS, Mt. Vernon, Ohio 43050. 


39 EARTHWORMS, 
CRICKETS, FROGS 


REE Literature — We Teach You 

Crickets, 

12-inc Afric Carter 
Farm-12, Plains, Georgia 31780. 


EARN Mone fishworms for 
us! Exciting ee! Oskhaven- 
121, Cedar iul Texas 75104. 


40 HUNTING & FISHING 
INFORMATION 


FREE Catalog Low direct prices. 
Fishing, Hunting, Archery Reloading, 
Clothing, C ing Foods. MHerter's 
126. Dept. C62, Waseca, Minnesota 


cial Puppy - 
og with prices 
100 
AI, 


ect emer 


FIELD GLASSES, 
TELESCOPES, 
MICROSCOPES 


ASTRONOMICAL Books. Star — At- 
"ases, free list. Herbert Luft, Box 91, 
Bayside, New York 113 64. 


TELESCOPES (reflectors) complete 
kits. Other accessories, request free 
literature. Criterion Manufacturing, 
Бере PS46, Hartford, Connecticut 


42 


FREE Catalogue! Thousands war 
surplus optical bargains. Lenses, 
Prisms, Telescopes, Binoculars, etc. 
Jaegers, 691G Merrick Road, Lyn- 
brook, New York 11563. 


43 GOVERNMENT 
SURPLUS 
JEEPS From — $52.50. Typewrit- 


ers From — $4.15. Cars From $31.50. 
Walkie-Talkies, Motorcycles, Air- 
planes, Boats. Typical “As Is" Bid 
Bargains From Uncle Sam. Tremendous 
Variety. Exciting Free List. Write: En- 
terprises, Box 402-72, Jamaica, New 
York 11430. 


MANUALS for Gov't. Surplus Ka- 
"dios, Test Sets, Scopes. List 50c. 
BOOKS, 1218 Roanne Drive, Wash- 
ington, D. C. 20021. 


GOVERNMENT SURPLUS, How and 
Where to buy in your area, Send $1.00. 
SURPLUS INFORMATION, 30177PS 
HEADQUARTERS BUILDING, Wash- 
ington, D. C. 20014. 


BOAT, "Vehicles, Machinery, Elec- 
tronics. How, Where To Buy. Infor- 
mation and Forms $2.00. Bryant, Box 
1063, Merritt Island, Florida 32952. 


FREE! Nationwide Surplus List. 
Write Today. Auctioneers, Box &72P, 
Anoka, , Minnesota 55303. 


HOW | and W Where to Buy Govern- 
ment Surplus In Your Area! Jeeps. Air- 
Planes. Motorcycles. 100,000 Bargains 
Available. Send $1.00. Dab, Box 1109- 
PS, Holland, Michigan 49423. 


JEEPS $52.40, Airplanes $75.01, 
Typewriters $6.70, Boats $7.50, Typi- 
cal Bargains Available Nationwide. 
Sales Directory and Surplus Catalog 
$1.00 (Refundable). Midwest Surplus, 
Box 401-PS, Dayton, Ohio 45401. 


1973 SURPLUS Army, Navy store 
52 page illustrated catalog. Send 50c. 
Ruvel, 3037 N. Clark, Dept. 10M, Chi- 
cago, Illinois 60614. 


2 D 
FILE 


sizes from 4" to 1" 


Order Now! 


Save Even More, Both Sets, now ......... 


S> US. SURPLUS CENTER, Dept. 501 


715 Camden, San Antonio, Texas 78215 


U.S. Surplus High Speed Rotary Files. Hard- 
ended Steel, uis on any metal or wood for 
filing, drilling, milling, carving, routing — a 
thousand uses in every shop. Sets assorted іп 
cutting edge. All %“ 
м shanks. All brand new, in air-tight, G.I. packs. 


36 Tool Sets, G.I. cost $265.00, пом .. $15.00 
16 Tool Set, С.І. cost $109.00, пом... $10.00 
$22.00 
100% Guaranteed. We Pay the Portage. Order Now! 


JEEPS, lanes," Boats, T From 331.50 
s : Airplane es oats, pewriters, 
Clothing, d MURS a 
tronics, rr graphie Equi Equipment , 
100, 000 SU PE us Bid Bargains birci 
From Government Nationwide Typical- 
ly Low as 2c on Dollar! Complete 
Sales Directory and Surplus Catalog 
$1.00 (Deductible First $10 Order 
From Included Catalog). U.S. Surplus 
Disposal, 2200 Fuller "601B-PPS, Ann 
Arbor, Michigan 48105. 


“U.S. GOVERNMENT SURPLUS Di- 
rectory". How, Where to buy 100,000 
items { including Jeeps) . .. Low as 
2c on Dollar! Most Complete Informa- 
tion Available . . $1.00. SURPLUS 
DISPOSAL, Box 6586FJ, WASHING- 
TON, D. C. 20009. 


44 ATHLETIC EQUIP. 


WEIST Exerciser for Better Base- 
ball, Golf, Tennis, Etc, Compact, Ad- 
justable, Guaranteed. Send $4.00 to: 
Ruess, 1733 Ensley Avenue, Los An- 
geles, "California 50024. 


45 BODY-BUILDING, 
SELF-DEFENSE COURSES 


POWERFUL Muscles Fast!! Obtain 
fantastic results. Free brochures: Uni- 
versal Bodybuilding, Dearborn, Michi- 
gan 48121. 


"GIANT Arms," Dr. Young. Revolu- 
tionary Discovery. Inquire. Gaucho, 
Box 1769-A8, Chicago 60690. 


Gain Weight, 
muscle-u P 
quickly wit 

brand new mus- 
clebuilding se- 
crets. 25¢ coin. 
Details. 


HERCULES 11 
Dept. PS 6 
PO Hox TH 
Meadow vate. 


Ont. -— 


ARMS, 18-20 inches in 90 days or 


complete refund! Miraculous Revela- 
tion!! $3, Phenoministics, Box 281, 
Gresham, Oregon 97030. 


KARATE, Judo, Kendo, Kung-foo, 
Aikido, books, Tatami 1973 catalog 
45c. Judo America, B200-1090 San- 
some. San Francisco 94111. 


KUNGFU, illustrated instructions, 
$2.00 complete. DJM, 7833 Coles, Chi- 
cago, Illinois 60649, 


KUNGFU Illustrated Instructions. 
Complete, Only $2.00 postpaid. Jor- 
gensen, a gee 51073, Seattle, 
Washington 9 117. 


ratu - mi eas ar Instruc- 


NEW 
tions. Iusteated only 98, Bales 


Company, 650 PS, сз y Escondido, 
California 92025. 


BAR-BELL Course. $1.00. Booklet 
Seneca, 


10c. Good paren. 
Missouri souri 64865. — — — 


KUNG FU ir? 


KUNG FU KARATE at made famous Д7 
on TV. OVER 350 LARGE PHOTOS, | 
reveal Ancient Secrets. Exact step-by |! 
step techniques. Learn how to devattaie d 
opponents if necessary. Covers Hammer — 
Blow, Scorpion Blow, Ram's Head Blow, 


B-542, 


Rock Smash Blow, Tiger Claw, Lightning Kick, etc. 
Send $1.95. Add Jog hand- 


ling. JOHNSON-SMITH, 110 Auto St.. Mt. Clemens, 


By champion, B. Tegner. 


Mich. 48043. 
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PROFITABLE 
OCCUPATIONS 


MEN-Women! Start money- -making 
Plastic Laminating business at home 
in spare time. Material costing lic 
brings back $2.58, No canvassing or 
selling but mail orders bring in $20 
a day. Write for full particulars free. 
Rush name on postcard to: Warner, 
Room LC-3-CP, 1512 Jarvis, Chicago, 
Illinois 60626. 


HOW to make Money Writing Short 
Paragraphs. Information Free on 
“Home Studies in Writing". Barrett, 
Dept. C-86-D2, 6216 N. Clark, Chi- 
cago 60660. 


MASTER Grinders Secrets $36.00 
M.O, ‘Delicate Art Scissor Sharpen- 
ing’. Ralston, 625 Iolani, Honolulu, 
Hawaii 96813. 


HOW to Make Money Writing Short 
Paragraphs. Sunrise, 25 Lake Street, 
White Plains, New York 10603. 


FREE Literature - Start Your Own 
Mail Order Business at Home, The 
Tomlyn Company, Box 614 (1-4), 
Clifton, New Jersey 07012, 


` FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Car- 
ter Farm-10, Plains, Georgia 31780. 


FREE catalog. Repair air condition- 
ing refrigeration. Tools, supplies, full 
instructions. Doolin, 2016 Canton, 
Dallas, Texas 75201. 


PICTURE Framing — Profitable full 
or spare-time business. Easy to learn 
with  handbook-course. “Guide To 
Picture Frame Profita." 41.50 Guaran- 
teed Free framing-supplies catalog in- 
cluded. Japs, 126-LM Seventh North, 
Hopkins, Minnesota 55343. 


BOOKS & 
MA GAZINES — 


LATEST Catalog of Military, Sur 
vival, Books/Manuals 25c. Hillcrest 
Publications (L-18), McDonald, Ohio 


FIX CLOCKS, WATCHES 


FOR FUN & PROFIT! Fascinating 
new Handbook by master craftsman 
H. Harris gives you the knowl- 
T ES =. а л illed watchmakers 


‚ OVER std ILLUSTRA- 
TIONS show how to 
install hands, 
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movements in modern 
4 > cases—clean time- 
ч pieces, etc, 

STRUCTIONS EM En every popular watch 
and clock, chimes athers, cuckoo, 
everyday alarm and electric clocks, ni randbook 
tells you where to buy . where to 
send "''overflow'" work for repairs at whole- 


sale prices as business expands! 

Friends gladly pay $5 to $50 for restoring 
cherished timepieces. Try the HANDBOOK 
OF WATCH AND CLOCK REPAIRS. Hush 
only $5.95 plus 206 handling, on 10-day 
moneyback guarantee. EMERSON BOOKS, 
Inc. Dept. BIS, Reynolds Lane, Buchanan, 
New York 10511 


ب 


SCIENCE Books. Free catalog. Sun- 
mount Books, Box 145W, Willowdale, 
Ontario, Canada. 


as 


LAZY? Hate Your Job? Retired? 
Read Rat Race Dropouts' Newsletter 
— Build New Life Style. Sample $1. 
Tropic House, Box 57698, Webster, 
Texas 77598. 


BEST LEARN-IT-YOURSELF BOOKS 


i О Everyman's Guide to Auto Mainltenance.192p. — $7.95 


Ü]The Complete Mini-Bike Handbook.120 pps. 0% Ё 
| O Basic Electricity & Beginning Electronics. 57.95 | 
і O Protes. Picture Framing for Amateurs.224pp. 15.95 i 

OHow to Repair Small Gas Engines.288 pps. 38.75 

Г1$та!! Appliance Repair Guide.224pps. snl 
J GUsing Electronic Testers for Auto Tuneup.25áp. $7.95 || 

O Electric Motor Test & Repair. 140 pps. 74.75 
i [Major Appliance Repair Guide.2Mpps. $8.75 ! 

(24-Channel Stereo- From Source to Sound.i7ép. 34.95 Û 

[How to Repair Home & Auto Air Conditioners 47.95 | 
l Olintroduction fo Medical Electronics. 272p. m15 i 

ClLandsailing-From RC Models to the Big Ones. 37.75 
1 [How to Become a Radio Disc Jockey.15&pps. $7.75 i 
| Basic Radio Course.224 pages. чм | 

Пы Hobby Projects for Mame А Саг.1#2рр%. 54.75 
А LiRefrigeration.1é0 pps. 53 illus, 37.95 ! 
І О Beginner's Guide to TV Repair. ifapps "ETH | 
| Q How to Read Electronic Circuit Diags.!*2pps. — $7.95 i 
i О Understanding & Using the YOM & EVM.192 p. 37.95 7 

O Marine Electronics Handbook. 1*2pps. 87.95 
| C Fire & Theft Security Systems.17é pps. 37.75 
i 


SENO MO MONET! We'll invoice you on 9-DAY FREE TRIAL. 
ü Clip entire ad la order. 100 percent guaranteed—vied by hundreds of 
i Thowtands Ta learn. same day shipment, || 


| TAB BOOKS, Dept. PS-101 Blue Ridge Summit, Pa. 17214 i 


LOGIC NEWSLETTER 
DESIGN And Construction. Sample 
Copy $1.00. Logic Newsletter, POE 
252, Waldwick, New Jersey 07463. 


WORLD'S Most Outspoken Publi- 
cation. Natural Health, Healing, Or- 
ganic Gardening. Free copy. Provok- 
er Press, St. Catharines 105, Ontario. 


EM LAWN MOWERS 
FOR FUN & PROFITI 


A schedule for preven- 
five maintenance and 
procedures for routine 
maintenance are explain- 
ed in detail. Step by 
step instructions for 
trouble shooting, engine 
repair, balancing and 
sharpening blades, etc., 
are clearly explained 
Over 125 lllustra- 
| tions. Sharp, clear ond 
concise exploded drawings are extensively 
used. Brand names are identified so replace- 
ment parts can be readily obtained. The book 
should save over $50 on the purchase of a 
lawn mower and $25 a year on repairs. The 
author, F. Peterson, tells you how to purchase, 
use and repair your lawn mower and compares 
reel, rotary and rider type lawn mowers. Rush 
Only $6.95 + 50€ handling. 10-Day money 
back guarantee, HANDBOOK OF LAWN 
MOWER REPAIR. 
EMERSON BOOKS, INC., DEPT. 990X 
Buchanan, New York 10511 


FREE Lists! Hundreds Interesting 
Inexpensive Books. Fleischer, 129 Wal- 
nut St., Everett, Massachusetts 02149. 


BOOK SALE! For the entire family 

дог to 50c. Free brochure. Winchester 

Se 2807PS Hargrave Street, 
hiladelphia, Pennsylvania 19136. 


BOOK hunters! Send Wants! At- 


lantic Book Service, 287 Main, 
Charlestown, Massachusetts 02129, 
HIGHER INCOME, security and 
power. 256 page book “Thinking 
Вір" reveals secrets that e men 
rich! Send $2.12. E. Palmer, P. О. 
35201. 501, Birmingham, Alabama 


AMAZING Book Values! Handicrafts, 
Sports, Hobbies. Free Catalog. Ross, 
PE rg SBI, Brooklyn, New York 


FINANCES, Investments booklet. 
Planning your Wedding booklet, 
$1.00 each. Ken Mitchell, Box 6134, 
Roanoke, Virginia 24017. 


HOW Sun's Ener can relieve our 
energy crises, Sample newsletter $1. 
Solar Energy Digest, Box 17776-D, 
San Diego 92117. 


CLOCK and Watch Repairing Books, 
Tools, Materials. Fre 
American, Box TTBEA, Fox River 
Grove, Illinois 60021. 


48 TOYS & GAMES 


COMPATIBILITY. The Exciting New 
Fun Filled Scientific Mating Game. 
Guaranteed to Tur 


KITES! Quality (em Styles! Bro- 
chure 10c. Hutchinson, PS10, 83 Tre- 
mont, Barre, Vermont 05641. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


-~ CROSSWORD PUZZLES 
WORLD'S Largest Black and White, 
lllx111 squares, 4018 words, $2. 
World's Largest Color, 76x76 squares 
in 8 colors, 1794 words, $3. Things 


Original, 1660 Edgecliffe, Los An- 
geles, California 90026. 
LEARN VENTRILOQUISM! GUAR- 


ANTEED. Information Free, Dummies. 
Courses, Puppets Catalog 25c. Rizzy's 
Ventriloquism School, 3146 West 
63rd Street, Chicago, Illinois 60629. 


JIGSAW Photopuzzle - From Your 
color or b/w Photographs. 11x14 
b/w puzzle. Photo returned unharmed. 
$4.98: Our Times, 520-C Fifth Ave- 
nue, New York, New York 10036. 


Trick and Magic Catalogue 
35e, Magic House, 531-B, East 78th 
Street, Brookiym. New York 11236. 


pius large profes- 
0. Magie, 


-m 


WORLD'S finest nroleunianai maso 
Joker Novelties. Giant illustrated cata- 
log 10c. Top Hat, Evanston, Ill. 60202. 


COMPLETELY illustrated 84 page 
Catalogs, 25c. канан Magic, Box 
334-8, N.: Y. ‚С. 1001 


Great hobby: Start with 
Genii Magazine. Monthly. Dealers, 
tricks, news. 2 Sam Y Copies $1.00. 
Genii, P.O. Box 360 , Los Angeles, 
California 90036. 


` 1000 WAYS to have fun!! Giant 
Houdini Magic catalog 25c. House of 
1000 Mysteries, Р.О. Box 5007-PS, 


Lauderdale, Florida 33311. 


TWO Different МАН Catalogs. 25c. 
Miami Magic, Box 1047, Miami 33133. 


. MAGIC! Amaze, mystify, entertain! 
Hundreds of newest tricks for pocket, 
parlor, stage. Complete er ge only 
25c. Jeffries Magicland, Dept. , Dal- 
Jas. Texas T5201. 


^ WOW! Largest selection - newest, 
best, tricks, jokes. Giant 120 page 
catalog 25c. Abracadabra- SP, Colonia, 
New Jersey OTOGT. 


51 COINS & CURRENCY 


UNITED STATES Coins! All types 
mixed Grab-Bag style. Linker $6.00— 
$60.00. Send $4.00. in Surprises, 
Aa Box 532, а ыша Michigan 


FREE Lists of Thousands of Stamps 
and Coins. No Approvals, Eryson, 612- 
P White. ‘Toledo, Ohio 43605. 


50 DIFFERENT Foreign Coins, 
$3.00. Hoffman, Box 98-3, Clarence, 
New York 14031. 


BUFFALOES 19295, 19305, 1934D, 
19375. All 4 $1.20. Free Catalogue. 
Rongo, 1265 81 Street, Brooklyn, New 
York 11228. 

1964 SILVER Proof Set, $6.75. 


Free Catalog. Village Coin Shop, Dept. 
C, Plaistow, New Hampshire 03885. 
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15 COINS trom 15 COUNTRIES. 
$3.00. WILLIAM GETTS, 4 QUAR- 
ROPAS Street, WHITE PLAINS, NEW 
YORE 10601. 


BRILLIANT  Proot Sets: 1961, 
1962, 1963, Each 55.48; 1964, 
19685, 19695, 19715, 19725. Each 
$6.48. Super- Bargain Lists 50c. Be- 
bee's, Incorp.. Omaha, Nebraska 
68111. 

1951-8 NICKEL. Nice Circulated, 
50c. FREE Price List, Reitmeir, 916 
Crawford, Bethlehem. Pennsylvania 
18017. 


GOLD COINS of the World, Beau- 
tiful, Low Prices, Plus thousands of 
United States Coins. Free price list. 
Please send long airmail envelope, self- 
addressed stamped. Silver Center, Box 
22171-5, San Francisco, California 
01122. 

SEND only Se for valuable booklet 

"How To Collect Coins'' which is load- 

ed with expert advice. You will also 
receive 5 diiferent foreign coins and 
your copy of the most unusual and 
interesting collectors catalog available 
anywhere, Littleton Coins, Dept. VE-2. 
Littleton, New Hampshire 03561. 

42 "S" ' LINCOLNS including 19558. 
$1.75. 24 1909-1939, "2 
quier ie $1.75. All different, All 

hree $4.95. HARRIS, 3350 m Camino, 
Santa Clara, California 95091 

CANADA Silver Dollars: 1968- 13. 
Ten for $15 Lee Ltd. 331 West 
Pender 2525,0 а. ааа Жуз; ‘Canada, 


52 STAMP COLLECTING 


` BEA UTIFUL Peruv ien Nativity 
Scene issued by Vatican. Only 15c 
with Approvals, Green Mountain 
Stamp Company. Box 235, Winooski. 
Vermont 05404. 

FREE Stamps When Requesting Ap- 
provals, Hjulstrom, Box 218, Prince- 
ton, Massachusetts 01541. 


HAVE Your Favorite Stamp, Coin 
or Snapshot made into a paperweight 
for $5.00 plus $.50 postage. Free in- 
formation: John rrr 611 Mvyrtic, 
Eikhart, Indiana 46514 


Т DIFFERENT U.S. 3c, Mint Com- 
memoratives 25c, Approvals Included. 
Shelron, Box 547k, North Miami, 
Florida 33 181. 

RARE Stamp Free. Also new packet 
Aden to Urundi, with Kennedy. Trian- 
gles, Space, Sports, Ships, Dogs, Cats, 
Reptiles. Plus Others. All Free. Send 
10c for mailing. Empire Stamp Co.. 
Dept. 2. Toronto, Canada, 


FREE Stamps, Send 10e. Approvals. 
уро, 320 Conyress, Austin, Texas 
T9701. 


CASH for Stamp Collections, Hc- 
cumulations, Ship for Offer. Burka, 
Box 20142, Orlando, Florida 22814. 


EXCHANGE Send 100, 200 differ- 
ent with 35c, receive different. Car- 
men Fisico, 134 King George, l'eter- 
borough, Canada. 


25 U. s. COMMEMORATIVES, Mag- 
nifier - 10e, Approvals. Misdrak, 3630 
Wilson, Chicago 60630. 


FREE! Big Bargain Catalog—New 
Edition listing thousands of bargains 
including U.S. and B. N. A. stamps. 
packets, albums, accessories and sup- 
plies. Also, fine stamps from our ap- 
proval service which you may return 
without purchases and cancel service 
at any time, Jamestown Stamp, Dept. 


E103PS, Jamestown, New York 14701. 


50 YEARS Old, fifteen different 
United States, over fifty years old — 
10c with approvals. Jaxon, Box 145. 
Brooklyn, ew York 11230. 

ABSOLUTELY Free United States 
Mint Souvenir Sheet When R yesi. 
ing United States Approvals. 

Box 70, Brooklyn, New York 11225. 


225 STAMPS FOR ONLY 10c! Air- 

mails. Pictorials; stamps from strange 
countries cataloguing up to 25c each! 
Plus unusual stamps to examine, Buy 
any or none, return balance, cancel 
service anytime. MYSTIC STAMP 
co. Camden 55, New York 13316. 
80 DIFFERENT US. Stamps. In- 
cludes 1943 Flag Stamp of occupied 
Nations, Only 25c. Approvals included. 
Willett Co.. Box 338-¥, Yorktown 
Heights. New York 10598, 


GET Scarce Kennedy Memorial, Red 
China, Vietnam stamps plus new coun- 
tries, topicals, commemoratives, man: 
more! Valuable collection of 100 dif- 
ferent stamps from the world over. 
Colorful new and old issues - wild ani- 
mals, famous people, far places, oth- 
ers! Also stamp selections to examine. 
Buy any or none, return balance, Can- 
cel service anytime, Rush 10c today. 
Garcelon Company, SPSA, Calais, 
Maine 04619. 
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FOREIGN Approvals! Gi antic val- 
ues! 3c each. C Dept. 3303A, Box 
6000, San Francisco 94101. 


FABULOUS Collection! 107 Differ- 


ent Stamps from all seven continents. 
Get QEII Silver Wedding (bound to be 
a classic), giant Mongol horseman, 
many other new, old issues from Asia, 
Africa, Europe, North, South America. 
Australia, Antarctica. Also stamp se- 
lections to examine. Buy any or none. 


pany, Ps87, St. Stephen, N.B., Can- 
ada. 


“AFRICA.” 2 25  peauties, 15c. Ap- 
provals. Gorliz, Box 28765CS, Mem- 
phis, Tennessee 38128. 

50 U.S. COMMEMORATIVES 25c. 
Fine used U.S. Approvals Accompany. 
CRAIG STAMPS 
Box 425P, Bellmore, New York 11710. 


VATICAN City Christmas Set, 
(1967) 40c. Approvals. Barricks, Box 
1194, Detroit, Michigan 48202. 


88 COUNTRIES—Only 10c! Worth 
$5.00 at catalog prices!! Incredible col- 
lection of genuine postage stamps from 
48 different countries—from Afghan- 
istan to Zambia, North to South Pole! 
British, French, Portuguese, Spanish 
Colonies, Old 19th Century. New Is- 
sues, Moon and Outer Space stamps, 
etc. All for only 10c! Also, other excit- 
ing stamps to examine free. Huy any 
or none, return balance, cancel service 
anytime. Plus Wonderful Free Catalog! 
Н. E. Harris, Dept. 55-64, Boston, 
Massachusetts 02117. 


V.S. MINT _ Superior Quality. Re- 
quest Price List. Surprise Mint Gift. 
Please include 25c handling. Lilbro, 
Box A, Old Bethpage, New York 
11804. 

FREE! Fine old U.S. Stamps with 
request for quality U.S. Approvals. 
Lilbro, Box A, Old Bethpage, N.Y 
11804. 

FREE Mint Worldwide Packet. Ap- 
provals. Hildebrand, Box 5645, Red- 
wood City, California 91063. 


1500 FOREIGN $2. 00; 5000 $4. DO: 
000 56.00. 1000 pre-1939 USA, 
Contains dues, revenues, commemora- 
tives. presidentials, high values, older 
issues, etc. $3.00; 5000 512.00, 300 
pre-1940 USA commemoratives $2.00: 
700 354.00. No approvals. Meyers. 
3321 Fleming, Richmond, California 
34804. 

PENNY Aporok Ragnrdiess Chi 
logue! Kloster, sg PT ud St.. San 
Diego, ' -alifornia. 92105 

U.5. BARGAIN: 60 different 10i 
with beautiful world-wide approvals. 
stamp Center, Kennebunk, Maine 
04043. 


RUSSIA 25 -Biptoriafs lüc. Appro:- 
als, J. Nutt, Box 357, Penn Yan 1, 
New York 14527. 


OLDER U. s. STAMPS. COVERS, оп 
approval to adults only. Surprising), 
good. Engle, Box 2085, Lowell, Michi- 
чап 39331. 


TIMELESS TREASURE. 22 Tempt- 
ing ‘lriangles 10c. Approval Stamps. 
MK 1444-C, Kitchener, Ontario, Can- 
аса. 


PICK From Thousands. 2с. and Up. 
Stamp-A-Nanza, 1904-PA Broad, Sche- 
nectady, New York 12306. 
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U.S. PLATE Blocks seven Different 
jc Commemoratives 1.00! Approvals. 
Gordon Davison, Hillsboro, New Hamp- 
snire 03244 4, 

USED Foreign A on Approval 
1с and Up. James Vance, Box 341P. 
Marysville, Ohio 43040. 


FREE Surprise collection sent with 
approvals. Jay, 1784 Union, San Fran- 
cisco 9412 


100 OLD U.S. Stamps between 
1861 and 1935 $1.00. Ed Roush, 423 
Shepard, Mansfield, Ohio 44907. 


FREE duplicate exchange—2c Ap- 
provals. Belden, Box 4175. Dearborn, 
Michigan 48126. 


MINT British Commonwealth Pic- 
torials, Ten Different 10c with Bargain 
Approvals, Charles Locks, 5607 La 
Mirada, Los Angeles, California 90035. 

EXCHANGE. Send 100-200 different 
foreign with 35c. Receive different, 
John Patterson, Lancaster, New York 
14086. 

50 FAMOUS PAINTINGS 50e. САр- 
provals Accompany. С. Е. Stamps. 
695 Forbes Street. E. Hartford, Con- 
necticut өз: 08. 


555 "WORLDWIDE Different $1.00 
with Foreign approvals. Klondike. Har- 
risburg, Illinois 62946. 


FREE LISTS! Discount Prices. U. 5. 
Mint Singles - Plate Blocks. Scotco. 
Box 855-PSN, Miami, Florida 33147. 
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TEN Different Nudes: 20c. Ap- 
provals, Stamp Farm, 255%, Oxford, 
Wisconsin 53952. 

100 STAMPS Only 10c. Approvals. 
Dale Stamps, Box 2123, Oxnard. Cali- 
fornia 93030. 
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33 DIFFERENT United States 
Commemoratives - 10c. Approvals In- 
cluded, Diehm, Box 256. West Hart- 
ford, Connecticut 06107. 


AJMAN’ s 1964 Golden Postage 
Stamp Rarities. Compiete Mint. Rush 
$1.00 Requesting Personalized. post- 
paid approvals. Ronald Williams, 
1617 Southeast Hull Avenue, Milwau- 
kie, Oregon 97222. 


WORLDWIDE Pictorial Stamps at 
3c Each. J. Bode, Box 103W, Wiliow- 
dale, Ontario. Canada. 


LOW Priced World-Wide Packet Ap- 
provals Are Our Specialty. Fleet Dal- 
bv, 20° Rt. YW, Newburgh, New York 
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SAVE Time! Money! Worry! Work! 
пом? NEW First Day Cover Service! 
special Offer, Cover And Details FREE! 
Whelpley, 7530 Robin Rest-N, San 
Antonio, Texas 78209. 


ISRAEL Pictorials,  Commems. gä- 
lore. 15-Different, Only 10c with low 
price U.S. and Foreign approvals. 
Kayco, P. О, Box 437, Flushing, New 
York 11367. Dept. 5-5. 


SEND only 10c for nice collection of 
U.S. stamps including $5.00 issue and 
scarce mint Sipex Souvenir Sheet. 
You will also receive the most won- 
derful catalog of stamps offers in 
America, Littleton Stamps, Dept. 552. 
Littleton, New Hampshire 03561. 


SEND ouly 5c for Worldw ide Collec- 
tion of over 50 different Singapore, 
Grenada, Chad, etc. Contains ola and 
new issues, sports, animals, etc. You 
will also receive interesting lists and a 
certificate worth 50c toward  pur- 
chases. Goliath Co., Dept. TP-2, Eeth- 
lehem. New Hampshire 03574. 


100 MIXED U.S. 25c. Approvals. 
Wright, Box 733P, Hagerstown, Mary- 
land 21140. 


30 DIFFERENT Argentina — 10е. 
Approvals, Gobestamps, Box 102. Bid- 
deford, Maine 04005. 


VAN GOGH Gold- Framed Paintings. 
Multicolored complete postage set 
Free! If Approvals Requested. Friia. 
E i l, Tou 157A, Red Hook, New 

ork L257 


YOURS Frue! 40 Red China Post- 
ане Stamps banned to American col- 
lectors for a generation by U.S. Gov't. 
NOW al last you can legally own them: 
und these stamps are so worth having 
that experienced and beginning collec- 
tors alike want them — so act fast, 
because supplies are strictly limited! 
You also get 110 other stamps from 
ritain's Lost Empire plus illustrated 
Album to keep as a Bonus should vou 
buy $1 from our Approval Selection. 
Or return Album and 110 stamps with 
selection and buy nothing. Cancel ser- 
vice anytime, But Red China stamps 
are vours to keep! Send 10c for mail- 
ing while supplies last. Kenmore. Mil- 
ford RC- 134. New Hampshire 030525. 


FANTASTIC Triangles. Diamonds, 
53 others 10c. Appro provals, Longhorn 
Stamps, Lubbock, Texas 7941 0. 


WOW! 110 All different German 
10c. Commemoratives. Airmails, High 
Values. Big catalog, bargain lists. Al- 
so fine stamps from our approval ser- 
vice, which you may return without 
purchases and cancel service at any 
time, Jamestown Stamps, Dept. A103- 
PS, Jamestown, New York 14701. 


Singles. Plate 
, St. Louis, Mis- 


PRICE List, U.S., 
Blocks. 125. Miami 


souri 63139 
FASCINATING pick - and - choose 
acket approvals. orldwide. Bargain 
unter's Delight. Rivertown, x 


1885, Lowell, Michigan 49331. 


FREE Worldwide Packet. Penny 
Approvals, Froehlich, Box 413E, 
Morton Grove, Illinois 60053. 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


BUILD YOUR OWN TV CAMERA! 
‘Ideal for home & business” | 


Е = = Whe! i ۴ i PROFIT. w 
I I IL. x 1 Complete А 


; LES "T " 

| PHONE Of WRITE FOR Feet | 
| ILS TRATED CATALOG OF KITS 
Ж a | DIAL 42-98-37 71 iodoy 


| Tv — 1305 BEOADWAY SL NORTH 
А Research DAKOTA CITY MEBR 5873 


36c TUBES, Radio & TV! Free Color 
Catalog. Cornell, 42178, University. 
San Diego, California 92 105. 

GOVERNMENT surplus ‘electronics, 
gadgeteers illustrated catalog 25c. 
Meshna, Nahant, Massachusetts 
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LINEAR AMPLIFIERS: 10 meters. 
"Hawk" - 25 watts - $64.95: "Raid- 
ег" - 100 "m - $149.95; '"Maver- 
ick-2250" 50 watts - $244.95 
AM SSB. 12 230 mobile amplifiers - 
"Scorpion" - 50 watts - $109.95: 
"Bandit II" - 100 watts - $169.95: 
new "Bandit II" - 250 watts - 
3299.95. 20-35 megacyecles, Other 
models available: write for brochure. 
Dealer inquiries invited. ‹ Шера! Class 
D 11 meters.: D&A Manufacturing 
Company, 1217 Avenue C, Scottsbluff, 
Nebraska 69361. 


55 ELECTRONICS, 
STEREO, HI-FI 


TAPE RECORDER PARTS. belts, © 
heads, etc, Catalog $1.00 (deductible 
first ‘order |. TAPETECH, Box 2189, 
Fern Park, Florida 32730, 


FREE CATALOG - Tremendous Elec- 
tronics Bargains. Pacific, Box 418B8HF, 
Mountain View, California 94040. 

FREE BOOK about Digital Logic 
and Computers, and How You Can 
Build Your Very Own. EEW, Box 
8204-AA, Pittsburgh, X Pennsvlvania 
15217. 


SLEEP - LEARNING KITS — end- 
less tapes, timers, ompiete outfits. 
Catalog free. SLRA, Box 24-5B, Olym- 
pia, Washington 98501. 


56 PHONOGRAPH 
RECORDS, TAPES 


Remember 
Amos and Andy 


Your Hit Parade 


Receive these 3 Rare 
Collector's Items 
for $3.00 


e Both of the 
30-minute programs 


above | 


€ Specify cassette or reel. 
to reel tape 

€ A printed catalog listing 
hundreds of shows at low, 
low prices. 


Please Check One: | 
reel to reel tape @ 3% or | 


._ . cassette 


and send your $3.00 check 
or M.O., plus name and 
address to: 


OLD TIME RADIO, INC. 
618 Commonwealth Building PS 
Allentown, Pennsylvania 1810! 


FREE Catalogues, 2000 hard to find 
unusual records. Rose's, 128 Breck- 
inridge, Louisville, Kentucky 40207. 


RADIO Programs. Stamp for Month- 
ly er. STOP, Box 3402, Seminole, 
Flori 33542. 


OLD Radio Programs, Catalog $1.00 
i Refundable). Radio Vault, Box 9032- 
PS, Wyoming, Michigan 49509. 
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OLDIES — 45 RPM Oris inal hits. 
Catalog 50c. C&S Record les, Box 
197, Wampsville, New York 13163. 


UNIQUE Introductory Offer. А 
$22.50 value for $8.95 on over 300 
spoken word audio cassette tapes. 
Send for ches | order blank and com- 

lete cat Send to: Superscope 
ape Pro ducts Division, 455 Fox 
Street, Dept. PS-1, San Fernando. 
California 91340. 


8-TRACK Tapes, Cassettes $2.99 
each, Catalog 25c. National Sounds, 
4507PS Hamilton Avenue, Baltimore, 
Maryland 2 1206, 

REQUEST Radio Stations Play 
Pleasant Listening Records. Help Bury 
The “Sick Stuff." Stamp. "Dahle", 
тан 1 1067-PSK, Omaha, Nebraska 


57 MUSICAL 


INSTRUMENTS 
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` GUITARS! fumos Brands: Save 
33%. Free Catalogs. Write: National 
$605. Sales, Box 281, Orrville, Ohio 


NEW Directory for Guitar and Banjo 
makers lists supply houses, books, 
schools, organizations, periodicals. 
tools. $1.00 ppd from: Greenleaf Mu- 
sic Limited, Route 2, Box 149, Green- 
ville, New York 12083. 


GUITAR Taught on Tape. Free De- 
tails. Edward Pratt, 5720 S.W. 38th 
Court, Fort Lauderdale, Florida 33314. 


FREE CATALOG. 30 TE DISCOUNT 
Pest Names In Musical Instruments. 
Dial For Music. Inc., 7 Crescent Drive, 
Spring Valley, New York 19077. 

ACCORDIONS And Amplifiers! New- 
Used. Cordovox, Excelsior-Top Makes! 
Save to 50%. Direct factory dealer. 
Terms. Trades accepted. 5 day home 
trial. Free catalog - Discount prices. 
Write: Accordions Unlimited, Dept. P. 
3147 North Luna, Chicago 60641. 

LEARN Banjo-5-string  Hiueghass. 
No music. Makes learning easy. Free 
details. Blaylock, Box 25-D, Marietta. 
Georgia 30060. 


30 o6 DISCOUNT. “Naine Brand Musli- 
cal Instruments. Free Catalog. Free- 
port Music, 455C, Route 110, Mel- 
ville, N.Y. 11746. 


30 % + DISCOUNTS. Name Brand 
Instruments. Free Catalog. Continental 
Music, P.O. Box 3001. Dept. A., Gar- 
den City, New York 11530. 


VIOLIN and Quitar makers — send 
for latest Free Catalogue of woods— 
accessories. International Violin PS1, 
114 East Baltimore St., Baltimore. 
Maryland 21202. 

WHOLESALE! ‘Professional Guitars. 
PA Systems, Altec i 240W 
RMS Amplifiers. Free Catalog. Carvin, 
Escondido, California 92026. 


SWISS Musical Boxes, Movements. 
Bell Music, Р. О. Box 1. Bay Station, 
Brooklyn, New York 11235. 

GUITAR, BANJO, Violin, “Mandolin 
making materials, accessories, books. 
Catalog 25c. Guitar Center, Eox 
15444, Tulsa, Oklahoma 74115. 
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WHOLESALE. Musical Instruments, 
Accessories. Allied, 573 Route 17, 
Paramus, New Jersey 07652. 

ELECTRIFY Player Fianos, Pump 
Organs quickly, inexpensively with Lee 
Silent Suction units, Write Lee Music, 
90201. er^ Ave., Venice, California 


GUITARKIT. Save $$$$5. Quality. 
Complete. Catalog and Record $1. Lei- 
surekit, Box 2000, New Canaan, Con- 
necticut 06840. 
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LEARN TO READ MUSIC IN ONE 
EVENING! FREE D 
130 MELOY 


AN : 
ROAD, WEST HAVEN. CONN. 06516, 


58 SONG WRITERS 
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| SONGWRITERS. Subscription ‘three 
follars. Song Request Magazine. 
Mount Morris, Michigan 48458. 


POEMS wanted for songs. Nashville 
Music Productions, Box 40001-M, 
Nashville, Tennessee 37204. 


Tire int Dire hey ibe ee ely sen 


Vnpilligent enauygh pr {гү something realistic? 3 


OPERATE YOUR OWN à \ 


RECORDS Made. Publishing Con- 
tract Guaranteed on accepted ie 
poems, to Talent Searchers of Hol 
wood, 6311V Yucca, Hollywood, Cali- 
fornia 90028. 


POEMS, Songs Wanted. Recording. 
Publishing Guaranteed. Royalties. Ra- 
dio-TV release, Eroadway Music, Box 
11647- PS, Sarasota, Florida 33578. 


POEMS “get to music. Songs record- 
ed. Send poems, songs. Crown Music. 
49-P West 32, New York 10001. 
SONGS, Poems Wanted! For publish- 
ing, recording at our expense! Talent. 
02163. Longwood Road, Quincy, Mass. 


PUBLISHING Contract Guaranteed 
on selected songs апа poems. Free 
evaluation. Hollywood Songwriters, 
6253 Hollywood, 1117-P, Hollywood, 
California 90028. 
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SONGS, Poems Needed. New ‘Songs 
Recorded. Publishing Guaranteed. Mu- 
sically Yours, Box 606PS, Laurel, Flor- 
ida 33545. 


SONGWRITERS! “Country. - "Westar 
songs sweeping the country! Send us 
your lyrics, poems for immediate pub- 
lishing, recording consideration! We 
pay all costs on accepted songs! 
Country-Western Recording, Р. 
Beret Quincy, Massachusetts 


SONGPOEMS Urgently Needed Pos- 
sible Recording / Publishing, 50-50 
Agreement,  Betty's Music Makers, 
1417 Park Building, Pittsburgh, Penn- 
sylvania 15222, 

SONGWRITERS! Spirited, Religious 
poems, songs wanted for Free publish- 
ing, recording consideration by Chapel 
Orchestra-Choir. C 1 Recording, P 

. Box 162-PS, Wollaston, Massachu- 
setts 02170. 
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MUSIC COPYING KIT! 


$7.50 
Enter E 


Check Payable: Murphy 

Box  38B81-P, Torrance, California 

90510. 

60 BUSINESS 
OPPORTUNITIES 


HOW TO RAISE 6100. 00 to $1, - 
000,000.00!! Write: Capital-PSC, 
Dawsonville, Georgia 30534. 


ОРЕ RATE "Charm and Modeling 
Business by Mail. Royce, 14603 Dor- 
ae vars HM-103, Dolton. Illinois 


GET CASH "WHEN YOU WANT IT. 
Upholstery skills are in great de- 
mand. Men, women can make $5- 
$10 hour part-time. $100 or more 
for redoing just one chair! Learn at 
home - we show you how, supply all 
tools and do-it-yourself furniture 
kits. Veteran Approved. Booklet mail- 
ed FREE. Modern Upholstery Insti- 
tute, Box 899-ХР5, Orange. Califor- 
nia 22669. 


Abandoned | Silver 


Found Everywhere 
Positive method recovers $0 000. disc arcd- 
ed silver мелі, No gadgets, maps, detec- 
tors, 
Yours For The Taking! 
Free information trom: 
Silverman, Box 548, 
Woodville, Texas 75979 


| P.A.Y. KITS Means Profits Always 


Yours. Be Your Own ss. Easy 
Work. Details 8c Stamp. GEH. 122 W. 
Venom St., Endicott, New York 
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FREE COLLECTION AGENCY DE- 


TAILS!! $1000.00 Monthly Possible. 
Master-PSs, Dawsonville, Georgia 
анан 

300 Ф PROFIT Making Picture 
Frames. Low Investment - Free De- 
703, Mabelvale, Arkansas 
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WORK H Home to $20. 000 Year - De- 
tails: Jpm, Box 2174 Winnetka, Cali- 
fornia 91306. 


HOW to Earn at Home Addressing 
Envelopes. Rush Self - Addressed. 
Stamped envelope. Paul Enterprises, 
Box 496B. Jackman, Maine 04945. 


ATS TH eunt run teat ach ys fe hk! 


PIZZA PARLOR 


Fora Sears far Матше ын addressed ain espe. wee 
Peppino's — Chino, California 91710 کچ‎ d 


MAKE 


BEAUTIFY homes with self-made 
stone, Big Profits. Literature and 
photographs $3.00. STONES, 424 E. 
Colorado, Nampa, Idaho 83651. 


PRE-PACKAGED TOYS COMPLETE 
WITH FREE self-selling display rack. 
Free details. JCD, Box 22978A. Hous- 
ton, Texas T1027 


EARN $25. O0 per 100 envelopes 
vou stuff with advertising, No post- 
age, no addressing. also earn ге- 
peats. Send 25 cents, plus self-ad- 
dressed stamped envelope for in- 
structions and samples! SBD. Бох 
839-PS-1, Long Beach, New York 
11561. 
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SELL Books!! Complete Mailorder 
Plan, Vikari's, Box 1312Р52, Salt 
Lake Citv, Utah 84110. 
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DRAFTSMEN! Operate Own DRAFT- 
ING SERVICE: Full, Part Time: a - 
ence Unnecessary: Free Details: Rob- 
erts Company, 1741 Circle Road, Balti- 
more, Maryland 21204. 


CALIFORNIA MANUFAC TURER 
NEEDS MAN to assemble our product 
and be local agent, experience unnec- 
essary. May start while presently em- 
ployed, Five-figure income for respon- 
sible applicant, S.K.R.C. Manufactur- 
ers, 2347 West 238th Street, Tor- 
rance, California 90501. 


TAKE Catalog Orders. We drop- ‚зр 
1001 best selling specialty products. 
Lowest below wholesale prices. Im- 
mediate delivery. Spectacular home 
business opportunity. Free Book. Spe- 
cialty Merchandise Dept. 5-5-10, 
Woodland Hills, California 91364. 


“INSTANT Cash" Social Security 
Plate Business! (Machine, Supplies - 
$24.93!) Details: -  Ideaco, Box 
69828XX, Los Angeles 90069. 


DROP-Ship Contacts - U.S. and 
Worldwide, No Inventory Investment. 
Free Details: Aids, St. Petersburg 
Office, 4125 66th Street No.. Florida 
33709. 
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STUFF Envelopes. $26.00 Hundred. 
Beginners - Instruction Send 351.00 
bill and stamped addressed envelope. 
Keen, Box 9995PS, San Diego, Cali- 
fornia 021089, 
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MO Millionaire helps ba- 
ginners make $500 weekly. Free report 
reveals secret plan! Executive (1B10), 
333 North Michigan, Chicago 6080:. 


IMPORT - Export opportunity. prof- 
itable worldwide mailorder business 
from home, without capital: or travel 
abroad. We ship plan for no risk ex- 
amination. Experience unnecessary. 
Free report. Mellinger. Dept. G2694A, 
Woodland Hills. California 91384. 


a MEETS 


MAILORDER EEGINNERS LIBRARY. 
Learn Professional Secrets Inexpen- 
sively! Write: HOW, Box 4i45T7TPS10, 
Dow ney, California 90241. 


900% PROFIT Possible in Magnetic 
Signs. Get in on this [ast growing 
money making industry. We sell plans 
for building sign machines, supplies. 
and custom signs. Dealers  wante:l. 
Magna, Box 1033X3, St. Charles. Mis- 
souri Lea 301. 


| PROFITABLE | ОМЕ-МАМ 
ELECTRONIC FACTORY 


Investment unnecessary, knowledge not re- 


| quired, sales handled by professionals. 
| Postcard brings facts about this unusual} 


opportunity. Write today! Barta-DPSK, Box 
248, Walnut Creek, CA 94597. 
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$7.50 
building portable custom cases in your 
home. Huge demand. Get orders by 
mail. We supply materials, instructions 
— everything. Free Details. Custom- 
case, 6075 De Soto, Dept. C-S10. 
Woodland Hills, California 91364. 
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SECRETS! Mail Order Success. In- 
ternationally famous expert reveals 
how to make home business fortunes. 
Beginners: Get free report "Make 
Money By Mail.'" Discloses free adver- 
tising, profitable roducts,  Mhailco. 
Dept. GC69A, Woodland Hills, Califor- 
nia 91364. 


SELL Мей. Sensational 
Signal. Lightning Seller. Samples for 
Trial. Northwest Electric, Ave. 173, 
Mitchell, South Dekota 21201. 


Саг Thief 


INSTALL Burglar Alarm аза: 
Big profit home business. Beginners 
Start spare time, without mechanical 
experience or costly equipment. Free 
starter plan. Nasco, Dept. G2694A, 
Woodland Hills, California 91384. 


to $15.00 hourly 


New Hampshire 03044. 


SUCCESS. Learn the SECRET Fine 
Points of Making Any Business Suc- 
cessful and Receive FREE COPY of 
"How to Analyze Your Investment Op- 
portunities'" when you subscribe to 
the “Small Business Reference Let- 
ter." Three month trial subscription 


iNew Subscriber! only $2. One Year 
$18. Fascinating and Informative. 
Hamilton Publications, Dept. PSA, 
Box 156, Stratford, Connecticut 
06497. 

SMALL INVESTMENT LARGE 


PROFITS. Start Plastic Sign Busi- 
ness, Auto Name Plates, Lawn Mark- 
ers, Signs, Etc. A Good Money Raiser 
for Clubs. For Free Sample Write: 
Anchor Engraving Corporation, 282 
2nd Street, Deerfield, Florida 
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RAISE Redworms Grpanioally: Jar- 
nagin, Box 1314, Route #2, Chey- 
enne, Wyoming 82001. 


LUCRATIVE MONEY gihê Ex- 
plored. New research details success- 
es, strategies, profit formulas for hun- 
dreds of inexpensive home businesses. 
Data Free. Infomedia, Box 114-B, 
Riverside, Connecticut 06878. 


FREE BOOK. 809 Unusually Suc- 
cessful Businesses. Work Home. Hall, 
Box 863, Bowling Green, Florida 
33834. 

DIRECTORY, Listing Supply Source 
of 1000 Mail-Order Items, Plus Over 
600 Drop-Ship Suppliers. For Free 
Details Write: Bay Sales Association, 
Dept. PSA, 609 Dover Center, Bay- 
Village, Ohio 44140. 

8-TRACK Tapes 52c. Directory 
Manufactures. Send $3.00. Star En- 
terprises, 35-PS2 Woodcrest, Dayton, 
umo эшо, 

| PROFIT FROM OUR EXPERIENCE. 
Experts describe beginning business 
problems and economics, Easy-read 
series, first pamphlet $2.00 refund- 
able. Box 13213, Pittsburgh, Penn- 
sylvania 15243. 


 66-2/3% OFF Retail! Lifetime 
Home Business! Free Details. Oliver. 
1739 Lasenda, South Pasadena, Cali- 


гога 91030. 
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$25, 000+ YEARLY — Spare time. 
Guaranteed Mailorder System, Start 
with $7.00. Rush 25c (refundable). 
Mears-PS, 5363 Essex, Alexandria, 
Virginia 22311. 


LET Me Help You Start Your Own 
Moving & Hauling Business. Send 
$2.00 for All Details to: Fred's Mov- 
ing, 3917 West Street, Washington, 
D. С, 20007. 

$30, 000 NET Yearly ‘gelling infor- 
mation by mail, Details $2.00, Fuller, 
228 Lemmon, Sumter, South Caro- 
lina 29150. 

g- TRACK Tapes $24.00 Dozen. 
Rock, Soul, Country, Spanish. Free 
Catalog. Victor’s, Box 10215, Cleve- 
land, Ohio 44110. 


SELL Books s: Mail. Sample Cata- 
log and Details 25c. Baywell's. 119PS 
Oakhill Drive, Greenville, South Caro- 
lina 2961 1. 


FREE, Discount Hosiery Catalogue. 
Loveday Hosiery, 801 Maple, Woods- 
field, Ohio 43793. 


PREPARE Tax бейин. — — Police- 
man Albert Myers made 22,000 his 
very first season. Train at home, VA 
Approved, National Tax School, Mon- 
sey 1TD, New York 10952, 

INSTANT Mail Order!! Tested! Prov- 
en! Profitable! Confidential details 
Free. Getco, Ridgefarm, Illinois 61870. 


PIANO Tuning Made Easy. Manual 
and all necessary tools, only $22.50. 
Ten-day money-back guarantee, De- 
tails Free. Stamm Industries, 813 W. 
Lovelle, Kalamazoo, Michigan 49007. 


$700 MONTHLY. Immediate Income. 
Stuff envelopes at home. Information. 
send self-addressed stamped envelope. 
Cottage, Box 25053-DAJ, Los Angeles, 
California 90025, 


IMPORT OPPORTUNITIES FREE a at 


our risk and expense for one full 
year. Earn 815.000 or pay nothing. 
Details: Northeast Imports, World 
Trade Division, Box 111N, Fremont, 


$150 WEEKLY Poss ible Address- 
ing, Stuffing Envelopes. Information 
send 25c stam ped. addressed enve- 


lope to: D & Advertising. Box 
4347-8, Colorado Springs, Colorado 


50930. 

WHO' S MAKING A BUNDLE? Month- 
ly magazine tells how the smart guys 
are making it. Exact profits. costs 
and how to get in. Free! Write: In- 
siders Report 305, Box ©0954. Los 
Angeles 90009. 
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47 MILLION People Helped by 
Amazing Message! Free! My Mind- 
Stimulator Helps You Find "Yourself 
and Your Big Opportunity. Frank Ti- 
bolt, 2819 Mt. Carmel, North Hlills, 
Fennsylvania 19038. 
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HOMEWORK Opportunities! $1.00 
brings information plus list of firms 
wanting homeworkers, P. Bizony. 32 
Balch Avenue, Piscataway, New Jersey 
08854, 


$25.00 HUNDRED stuffing enve- 
lopes. Complete kit $1.00. Amsen's. 
2614 Weisman, Wheaton, Maryland 
20902. 


100 BUSINESSES YOU CAN START 
FOR LESS THAN $100. Free Report. 
Educational, Box 3133C, Santa Rosa. 
California 95403, 

PORTABLE  Sandblaster $29.95. 
Distributor wanted. Free brochure. 
па. Вох 66573C, Houston, Texas 
110090. 


MAIL Baby Catalogs imprinted with 
your address to New Mothers for Big 
Profits! Details 25c. Volz-PS, Ypsilan- 
ti, Michigan 48197. 


MAKE Magnetic Signs, Big Prof- 
its, Free Information. Universal, 
Lenore, Kansas 67645. 


EARN $60.00 Daily Manufacture: 
ing Concrete Fence Posts. Practical- 
ly no investment. Send Stamped- 
addressed envelope. American, Ex- 
celsior Springs, Missouri 64024. 


$100. 00 WEEKLY spare room. Raise 
redworms  Odorless Soilless way. 
Charles Morgan, Box 116-C, Bushnell, 
Fla. 33: 513. 
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$2,000.00 MONTHLY Selling Infor- 
mation by Mail. Ropchan, Box 53415, 
Sherman Oaks, California 91413. 

START Your Own Correspondence 
School — United Career Schools. 
5820 Imperial, South Gate, California 
90280. 


STUFF Envelopes. Make 25c ‘each. 
No addressing or Postage necessary. 
Details $1.90. Davan, Box TT, Middle 
Island, New York 1 1953. 

$70 TO $200 Weekly - Home; Spare 
Time Simplified Mail Bookkeeping. Im- 
mediate Income. Easy. Auditax, Box 
RA Se Los Angeles, California 

4. 


RECEIVE $250.00 - Stuff 1000 En- 
velopes. Earn Immediately. Details 
25c. Saffar, Box 1956, Atlanta, Geor- 
gia 30301. 

HOW To Make Money Addressing, 
Mailing Letters. Offer Details 10c. 
Lindbloore Sales, 3636 Peterson, Chi- 
cago 60659. 
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I MADE $2, 000. 00 Monthly by 
Mailorder . Evenings Only! You 
Can Too. Free Proof! asbury, Box 
161-C, Madison, Ohio 44057, 


5200.00 DAILY In Your Mailbox! 
Opportunity To Follow Mailorder Ex- 
perts. Free Details. Associates, Box 
136B, Holland, Michigan 49423. 
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` PIANO Tuning Isarned Quickly at 
Home!  Tremendous field!  Mausical 
knowledge unnecessary. GI approved. 
Information Free. Empire School, Box 
327, Miami 33145. 


FREE Millionaire Book. 990 Suc- 
cessful, Little One-Man Businesses. 
Work Home! SBI-3, Kerrville, Texas 
78028. 


BECOME Our Mail Order Distribu- 
tor with $150 investment. Free Pro- 
chure. Audit Controls, 50 Erookside 
Avenue, Fair Lawn, New Jersey 07410. 


$25.00 HUNDRED stuffing enve- 
lopes. Immediate earnings. Beginner's 
Kit, $1.00 (refundable).  Lewcard, 
D392PS, Brea, California 92621. 


DO Simple Addressing — Mailing. 
Receive $12.95 orders. Keep $8.00 
profit. Details Free! Quality, Box 95, 
East Rockaway, New York 11518. 


VENDING Machine. Мо selling. 
Routes earn amazing profits. Big cata- 
logue Free, Parkway Corporation, 715- 
PSE Ensor Street, Baltimore, Mary- 
land 21202. 


FREE Book “2042 Unique, Proven 
Enterprises." Tiny Businesses but Huge 
Profits! How Little Fellows beat infla- 
tion. Work home! Haylings, Carlsbad, 
саарын 92008. 


MAIL Baby catalogs, imprint, to 
new mothers. Big profits! Details 
$1.00. Krefski, 609-E Lee, Plymouth, 
Pennsylvania 18651. 
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HOLLYWOOD  Cementcraft: Offers 
Highly Profitable Home Business, Ex- 
perience unnecessary. Unlimited 
Unique Pottery Designs. Easily Made 
Without Moulds. Birdbaths, Fountains. 
Wishing Wells, Waterfalls, etc, Chemi- 
cal Coloring Formula Marble- glazing. 
Free illustrated Brochure. Concrete 
Facts, 602 Athens Street, Altadena, 
California 91001. _ 


MAKE Years Income in & weeks 
Camping. No selling, Capital or Land 
necessary. Write Edru's, Route 5, Box 
5133, Gig Harbor, Washington 98335. 


BECOME "Mortgage Broker," Lu- 
crative! Capital Sources, Box 99D, 
Uleta, F Florida . 33164. = 


$60.00 DAY, Manufacturing con- 
crete posts. Blocks. Mold Equipment 
Catalog $1.00 refundable. Carlane, 
Route One, Box 95, Rapid City, 
South Dakota 57701. — 


TREMENDOUS Wholesale Bargains. 
Half milion nationally known prod- 
ucts. Rock-bottom prices, Close-outs, 
bankrupts. Dropship merchandise. Au- 
tomobiles, Worldwide Imports, Hong 
Kong clothes, Free details, Internation- 
al Buyers, Box 16386-Р55, Portland, 
Ore. 97233. 


EARN Money raising fishworms for 
us. Write: Oakhaven-43, Cedar Hill. 
Texas 75104. 


VENDING Machine Catalog. Rake, 
523 PS Spring Garden, Phila, Pa. 
19123. 


SELL Books by Mail. Complete Deal- 
er Setup - 25c. Midwest Mail Sales, 
Box 44R2PS, Shawano, Wisconsin 
94166. 


FREE Literature. — Make Big Money 
Raising Fishworms and Crickets; Car- 
ter Farm, Plains, Georgia 31780. кан 


I MADE $40,000.00 Year by Mail- 
order! Helped others make money! 
Start with 515.00 — Free Proof! 
48191. Box 318F, Ypsilanti, Michigan 
4 197 


$500, 00 WEEKLY, Selling Business 
Information by Mail, FREE DETAILS. 
30341 Box 80521N, Atlanta, Georgia 
30341, "ii 


CLIP Newspaper items $1.00- 
$5.00 each. Details free. Walter, Box 
1360-SA, Erie, Pennsylvania 16512. 


$200 WEEKLY STUFFING ENVE- 
LOPES home. Start aap ee yee De- 
tails 25c. Arthur's, Box 526PS, Mt. 
Airy, North Carolina 27030. 


GET Started in Mailorder the Sim- 
ple, Easy Way! FREE Details, E. Duke, 
924 Linda Vista Drive, West Chester, 
Pennsylvania 19380. 


GOLDEN Opportunity. Big profits 
selling books by mail. Details, sample 
catalogue 25c. Cascade Specialties, 
Mosier, Oregon 97040. 


$250.00 PER Thousand, Stuffing 
Envelopes! Unconditional Money 
Back Guarantee! Complete starters kit 
$1.00. COLUMBIA, Box 24413DG, 
Oakland, California 94623. 


PLAN Ahead “1974's Greatest Mail- 
order Opportunities." Absolutely Free. 
Neil H. Tasker, Shamokin, Pennsyl- 
vania 17872. 


EARN extra money at home mailing 
our product, Sample $1.25. VOYAG- 
ER, 17676-B Cameron, Huntington 
Beach, California 92647. 


LECTROGLAZING 
ONCE IN A LIFETIME OPPORTUN- 
ITY Resurfacing Old Bathtubs and 
Ceramic Tile without Removal in 
Homes, Motels and Hotels, Unlimited 
Market. Send $1.00 for Brochures and 
Information, Refundable with First Or- 
der to: Lectroglaz, 926 North Hard- 
ing, Chicago, Illinois 60651. 
$92.00 FROM Square Foot Plywood 
(with Jigsaw or Bandsaw) 25c Rushes 
Revealing Details. WODETZ, Eridgewa- 
ter, Massachusetts 02324. 


NEW! 700% Profit! Make. Sell 
Bricks! Free Details! Xcito Forms. 
Fee Mozart, Chicago, Illinois 


HOW and Where to Get Capital. 
Get Loans, Grants, Cash. $500 to i 
Million, Free Information. Capital-3 
Kerrville, Texas 78028. 


HERBALISM! The Home Gold Mine! 
FREE LESSON, SEEDS. Herbalism In- 
stitute-A, Box 968, Glendora, Califor- 
nia 91740. 


67 MONEYMAKING 
OPPORTUNITIES 


SPARE Time cash. Sell Famous 
Hanover shoes. Actual samples and 
sales kit Free. No experience needed. 
No age limit. Lowest prices for high- 
est quality makes selling easy. Every 
man a prospect. Big daily commis- 
sions. For full details. write Hanover 
Shoe, 1042 Carlisle, Hanover, Penn- 
sylvania 17331. 


Short Paragraphs 


No tedious study. I tell you what to write, 
where and how to sell, 
editors buying from beginners. 
checks add up to spare time income, 
to sell, right away. Send name for free facts 
on my ''Home Studies in Writing.'' 


6216 N. Clark St.. 


DOUBLE Your Profits! An Effective 
Classified Ad will get fantastic results. 
Material necessarily expensive. $3.50 
postpaid. We will provide methods and 
SOLE E of effectiveness. 
Universal den Distributors, Box 
276, North соеп, ри Saskatchewan. 
Canada SOA 2Y3. 


$100.00 EXTRA Weekly Easy! 
Spare Time! Details, Beautiful Sample 
Free, Russell Products, pere D64, 
Columbia, T: Tennessee 38401 


ADDRESSERS — 50 Companies 
Want Addressers. Send Self-Addressed 
;nvelope. Cal Enterprises, Box 4516- 
Y, Compton, California 90224, 


MAILERS Wanted! Gross up to 
$500.00, mailing 1000 circulars. De- 
tails, 25c. Smyre's, 953PS, Newark, 
N. 07101. 


PENNY STOCKS have profit poten- 
tial. Free information,  Analyst-P5, 
Box 214, Rendondo Beach, Cali- 
fornia 90277. 


^ $40 DAILY Possible Tying Fishing 
Flies at Home. Details 25c. Flyco, Box 
481PS, Albany, Oregon 97321. 


MEN - Women! Fill out income tax 
forms at home in own business. We 
show you how. Simple, easy to learn. 
$700 per month earnings possible. 
Detais mailed free. No salesmen, Hur- 
ry. Federated Tax Home Training 
2020 Montrose, Chicago 


LEARN the secrets of repairing 
junk batteries, “Fabulous Profits'’ 
at home, Battery Shop, Box 820, La 
Quinta, California 92253, 


$200. 00 FROM sheet 14" Plywood 
(Scrap) Details 25c, Novelties, 610 
So, 24th, Elwood, Indiana 46036. 


FREE Secret Book “2042 Unique, 
Proven Enterprises.'" Largest success- 
ful collection! Fabulous "Little 
Knowns.' Work Home! Haylings, Carls- 
bad, California 92008. 


` MAILERS Wanted!! Free Informa- 
tion. C. Allen, 2418 Lori, Santa Ana, 
California 92706. 


$250.00 PER Thousand, Stuffing 
Envelopes! Unconditional Money Back 
Guarantee! Complete starters kit 
$1.00. COLUMBIA, Box 24413-CG, 
Oakland, California 94623. 


ADDRESSERS and Mailers Needed! 
Free Details! Splendid Opportunity! 
Delta, Hox 24-0, Chalmette, Louisiana 
170043. 


1000% PROFIT Bronzing Baby 


Shoes In Your Home. Free Honest 
Facts, NBC-PS, Gower, Missouri 
(4454. 


SKETCH Photos  (Homeworker's 
Gold Mine!) Details. Gem, 365C Long- 
hill, Shelton, Connecticut 06484, 


$75 DAILY Showing Car Owners 
How to End Waxing-Polishing For- 
ever. Samples, details Free. Interna- 
tional, 34 E. 12th Street, New York, 
New York 10003, Dept. PSD-1. 


SAVE Money on Auto Repairs. Na- 
tionally Known Expert Explains How. 
Auto Repair Manual - $1.95. MeCul- 
lar Enterprises, Dept. M310, Box 
12344, Dallas, Texas 75225. 


НОМ ТО МАКЕ 
MONEY WRITING 


and supply list of 
Мапу small 
Write 


ENSON BARRETT, Dept. B6-D 

Chicago. Ill. 60660 
START Your Own Investment Com- 

pany with Only $10.00. Send n 00 


for Information. Kornacki, 
County Line, Hatboro, POS vane 
19040 


400% PROFIT from square foot 
la" plastic. Details Free. Jo-Mar-Ko, 
POB - G34893, Detroit, Michigan 
48234. 


SAVE Money, Make Money with 
50% off list price of Lighting Fix- 
tures. Send $1.00 (deductible on 1st 
order) for 70 page full color catalog 
and prices. Kedco, 14007 North Stem- 
mons, Dallas, Texas 75234. 


Mas Your Photos. Report Tells 

Where. Color Slide Markets. 

Only $1.00. Handy Sandy Enterprises, 

439 Windsor Avenue, Windsor, Con- 
necticut 06095. 


$ 75.00/HOUR $ 


FROM BLACKJACK! EARN A LIVING OR ENJOY 
YOUR NEXT VACATION. PLAY RELAXED. IT 15 UN- 
COMPLICATED, NEW AND 100% GUARANTEED! 
WEED ONLY SMALL CAPITAL. NO ONE HAS EVER 
ASKED FOR THEIR MONEY-BACK . . 


. NO ONEI 


"IT WORKS -- SEE FOR YOURSELF" 
30-DAY MONEY-BACK GUARANTEE 
SEND ONLY $5.00 DEPOSIT C.O.D. OR $25.00 TO: 
WAYNE W. YOUNG 


CARLTON RD. HARWINTON, CONN. 06790 
* [OVERNIGHT DELIVERY POSTAGE-PAID) ** 


$25 HOURLY Profits. Repair, Re- 
store, Recolor Vinyl, Nauganyae, Pias- 
tic, Leather, Car Tops, Interiors, Up- 
holstery, Furniture, Apparel. Work on 
Customer's Premises. Complete pro- 
fessional kit under $30 starts your 
own business; easy, simple, no experi- 
ence necessary. Write for details and 
Free sample of process, Inter-Fiber, 
34 E. 12th Street, New York, New 
York 10003, Dept. PSV-1. 


EARN MONEY IMMEDIATELY 

SELL Nationally Famous Knapp 
Shoes part-time or full time. High 
cash commissions immediately plus 
bonuses monthly, benefits. Your own 
hours, your own business. No invest- 
Free selling and training kit. 
Harris, Dept. PS-22, Knapp 

Brockton, Massachusetts. 


ee — — = 


FREE. Learn dozens of easy ways to 
make money full or part time. W'riie 
for Free 5-month subscription, Sales- 
man's Opportunity Magazine, Dept. 
18-LM, 1460 Hancock Center, Chi- 
cago 60611, 


START small highly profitable eler- 
tronic production in your basement. 
Investment, knowledge unnecessary. 
Postcard brings facts.  Barta-PSO, 
Dee Walnut Creek, California 


HOW to make Money Writing Short 
Paragraphs. Information Free on 
"Home Studies in Writing". Barrett. 
Dept. C-86-D1, 6216 N, Clark, Chi- 
cago 60660. 
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HORSEPLAYERS — Every $3 Wins 
$5! Details: Cheapstakes, 210-B Fal- 
lon, Elmont, New York 11003. 

FANTASTIC Money in Wome Mail- 
order. $1,000.00 Monthly in Spare 
Time. Start Immediately. Proctor En- 
terprises, 3270 Chancellor, Memphis, 
Tennessee 38118. 


“MONEY CAN BE YOURS" 

WEALTHY Information, Money in 
Your Mailbox Every day. I Have 
Learned Many Ways Since ‘‘Opportun- 
ity Knocked My Door Down". Send 
$1.00 for Instructions to Follow. E. J. 
Sales PS, Dept. 12, Box 3084, Center- 
line, Michigan 48015. 

HOW to Make Extra Money Writing 
Greeting Cards, "fillers," children's 
stories and articles. Not a course. Free 
Details. Servalot, 119-N East 26th, 
New York City 10010. 


FREE 100-page Catalog waiting to 
bring you Big sparetime cash commis- 
sions. Sell Advertising Book Matches. 
Every business a prospect . . . complete 
selling instructions furnished, Steady 
repeat business. Dept. PA-1073, Su- 
perior Match Company, 7530 South 
i адаш Avenue, Chicago, Illinois 


MAKE $1.00 Per Sale selling en- 
graved metal Social Security plates. 
Free Sales Kit. Engravaplates. Box 
Jacksonville, Florida 


MAKE Moner at Home writing 
short paragraphs Report Reveals 
How and Where. Only $1.00. Adair 
Enterprises, Dept. L4, 40 Longfellow, 
Mill Valley, California 94941. 


LITTLE INVESTMENT for BIG 
Profit in Mail Order! 35 easy lessons 
to help you start. Details 25c with 
stamped, self-addressed envelope, 
Johnson-PS, 25011 So. Normandie. 
Harbor City, California 90710. 


OVER $16.50 an hour. Spare time 
at home! Rubber Stamp industry 
needs small manufacturers. We fur- 
nish all equipment and know-how! 
Particulars free! Write: Roberts, 
Room RC-3-CP, 1512 Jarvis, Chicago, 
Illinois 60626. 


FREE Information: "Big Money 
Making Redwood Signs." Turn spare 
time into money, at home. Pam's 
Pot-Pourri, Rt. 3, Box 63, Hender- 
son, North Carolina 27536. 


SCIENTIFIC Massage: Big earnings, 
uncrowded profession. Learn spare 
time at home. Diplomas awarded. Free 
catalog. Write: Anderson School, Dept. 
M-2C, Princeton, Illinois 61356. 


$500 POSSIBLE Stuffing Би 


lopes. For Information Send 
Stamped Self-addressed Envelope: 
Thomas, 1628 Grantwood А-1, Cin- 


cinnati, Ohio 45207. 


JOKE Cards, Bumper Strips Sell 
Themselves. Our Racks Placed in 
Stores Make You Money Everyday. 
$1.00 (Refundable) For Full Details: 
Wallbangers, Dept. PS-1, 2400 
Magnolia Boulevard, Burbank, Califor- 
nia 91506. 


EASY-Profitable. Complete  infor- 
mation on “Wrought Iron Scroll Work 
At Home, Without Hent.'" WITCO, Box 
бөл. West Caldwell, New Jersey 

T 006. 


La] 
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$500 WEEKLY Showing People 
How to Eliminate “Waxing of Floors 
Forever." Free information, Fiberglass, 
34 E. 12th Street, New York, New 
York 10003, Dept. PSG-1. 


PYRAMID Anything Worth $10.00 
into $100,000.00 without work-risk. 
Absolute proof-free. Coscot, Box 
9007, Santa Rosa, California 95405. 


MAKE 300% Profit without ' 'Sell- 
ing", just showing color catalog of 
beautiful low-cost jewelry. Money 
Making outfit Free. Minton, 309 Rari- 
tan Avenue, Dept. H25C, Highland 
Park, New Jersey 08904. 


WORLD'S Leading contest maga - 
zine, 50c. Prizewinner, 1315 Central, 
St. Petersburg, Florida 33705. 


FREE! You can receive absolutely 
free 150 GUIDES TO MAKING BIG 
MONEY in a full or part time business 
of your own, Complete information 
oniy $2.00 tells all, Absolutely no 

narge for these excellent, full-length 
pubi cations themselves. Guaranteed. 
National Motivation Enterprise, Publi- 
cations Division, Box 312, Collings- 

wood, New Jersey 08108 


62 EMPLO YME NT 
INFORMA TION 


AUSTRALIA — NEW ZEALAND 
WANT YOU! 50,000 Jobs! Paid Trans- 
portation! Latest Information and 
Forms. $1.00. Austco, Box 3623F, 
Long Beach, California 90803. 


OVERSEAS JOBS — NOW HIR- 

ING. 103 Countries, All Occupations, 
High Pay, Free Transportation, Tax 
Benefits, Latest Computerized Reports 
— 2. 00. TRANSWORLD, Internation- 
al Airport, Box 90802F, Los Angeles, 
California 90009. 
OVERSEAS Jobs — Europe, South 
America, Australia, Far Базі, etc. 
2000 openings all trades. Construc- 
tion, Office, Engineering, Sales, etc. 
$700 to $3,000 month. Expenses paid. 
Free Information. Write: Overseas 
Jobs, International Airport, Box 536- 
P, Miami, Florida 33148. 


OVERSEAS EMPLOYMENT ... AUus- 
tralia, Europe, South America, Asia! 
All occupations! $700-$3,000 month- 
ly! Write: Employment International, 
Box 29217-FJ, Indianapolis, Indiana 
46229. 


WINNING Resumes - Guide & Sam- 
ples, $2. Izzo, Rt. 2, Box 231A, De- 
land, Florida 32720. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Fergu- 
son Research Specialists, 72-25 Wood- 
кла ашышын Woodside, New York 


INFORMATION On Anything, Uni- 
versal Information, po 9 31, Shreve- 
port, Louisiana 71109, 


65 MANUFACTURING 


CLEAN Air Can Be Yours for Pen- 
nies. Eten Company, 301 Forman Ave- 
nue, Point Pleasant Beach, New Jersey 
08742. 


66 AGENTS WANTED 


YOUR own business — Suits $1.50: 
Overcoats 65c; Mackinaws 35c: Shoes 
121%с; Ladies’ Coats 30c: Dresses 
15c. Enormous profits. Catalog Free. 
Nathan Portnoy Assoc., 2109-J Roose- 
velt Road, Chicago, Illinois 60608. 


WANT TO MARE UP TO $100 m 
WEEK spare time, and earn shoes for 
yourself for life, too? No investment. 
Rush card for free details. Mason 
Shoes, E-953, Chippewa Falls, Wis- 
consin 54729. 


EVERY man a prospect. Refundable 
sales kit offer showing line belt buck- 
les, tie clasps, money clips, cuff links. 
lapels, identification badges, individu- 
alized with customer's name and em- 
blems. Cap badges for trucking. bus, 
taxi, police, firemen, also postal, let- 
ter carriers and heavy construction 
emblems. Choice 5000 emblems. 
Hookfast, Box 1088-PS, Providence, 
Б.І. 02901. 


70 SOCIAL Security Plate Styles! 
Free Samples and Sales Kit. Systems, 
Dept. CN-20, Box 341, Northfield, Illi- 
nois 60093. 


67 SALESMEN— 
DISTRIBUTORS WANTED 


BECOME a successful Manufactur- 
ers’ Representative, Manufacturers 
Agents Newsletter tells you which 
firms are looking for representatives. 
the firms product line and territories 
available. For information write: Man- 
ufacturers’ Agents Newsletter, Dept. 
151A, 23573 Prospect Ave., Farming- 
ton, Michigan 48024. 


Pita Ч Tess eee eee | Гаа о ay ы 


NEW, Compact Fire Extinguisher. 
Laboratory Approved. Fantastic Prof- 


its - Exclusive territories. Norwich 
Chemical, Norwich, Connecticut 
06223. 


$100.00 EXTRA a week easy! Spare 
time! Double Air Cushion shoes. Men's, 
women's line. Dress, work, play. High- 
est commissions, Shoes for yourself. 
Outfit Free. Bronson, Dept. W-103, 
Minneapolis, Minnesota 20408. 


HERTEL Exclusive | Reference. Bi- 
ble! Make biggest profits with world's 
best seller! Startling 3-dimension cov- 
er! Demonstrator, supplies furnished. 
Top commissions plus extra bonus 


earnings! Write International Book. 
Dept. P, Box 118, Wichita, Eansas 
67201. | 

LONG Needed Invention. Want 
Man Contact Service Stations. Part 
Time. Huge Profits. Write: Cyclo, 
3816 Dahlia, Dept. 191, Denver, Col- 


orado 80201. 


MAJOR, 43-year old, Greeting Card 
Publisher - Now Seeking Full or Part- 
time Salesmen to contact retail 
stores. No Experience Necessary. Easy 
Sales. Huge Commission Rate. Write 
Today. Moderne Card Company, Dept. 
PS-10, 3855 North Lincoln Avenue, 
Chicago, Illinois 60613. 


FREE — Easy Ways to make monev 
selling exciting new products — full- 
spare time. Send name, age for 5 
months free subscription. Salesman's 
Opportunity Magazine, 1460 Hancock 


Center, Dept. 18-LS, Chicago, Illinois 
60611. | 
68 REMAILING 


SERVICES 
240 — 


“PUGET SOUND REMAILS! 
Five for $1. Allbutt, Box 12525, Se- 
attle, Washington 98111. 


CONFIDENTIAL, Receiving - For- 
warding, Remails 25c. Hillegas, Box 
i? ЗЕЕ. Hainesport, New Jersey 


FREE. First Month's Receiving - 
Forwarding Service. Wright, R-2112. 
Asheville, North Carolina 28802. 


FREE DETAILS!! Southern Califor- 
nia Forwarding / Remailing. SoCal, 
Drawer 2156PS3, Orange, California 


YOUR Mail Received - Forwarded. 


Hedgpeth, 324PS South First, Al- 
hambra, California 91802. 


FLORIDA Mall Receiving, Forward- 
ing. Write: National, Box 587-PS, St. 
Fetersburg. Florida 33131. 


. CONFIDENTIAL: Receiving-Remail- 
ing-Forwarding Service. Naols, Box 
3021, Noroton, Connecticut 06820. 


REMAILS Great Smoky Mountains 


Area, 35c. Box 10440B, Enoxville, 
Tennessee 37919. 
69 CONTESTS 

SAMPLE “Sweepstakes Bulletin” 
25c, Benro Enterprises, Box 6656P5, 
Philadelphia, Pennsylvania 19149. 


NEVER WON ANYTHING? Anyone 
Can Win Sweepstakes Contests! Free 
details. Services, Box 644PFK, Des 
Moines, Iowa 50303. 


70 AUTHOR'S SERVICE 


WANT Your Book Published? Learn 
how we publish, advertise, promote, 
distribute. Many successes. Free book- 
Mor. Vantage, 516 W. 34th, N.Y. 


PUBLISH Your book! Join our suc- 
cessful authors: All subjects invited. 
Send for free appraisal and detailed 
booklet. Carlton Press (Dept. PSV), 


84 Fifth Avenue, New York 10011. 


72 EDUCATION & 
INSTRUCTION 


JACK Hudson Made $20,000 work- 
ing just 6 months in Accident Investi- 
gation. Train at home in spare time. 
No college. No selling. Free placement 
service for jobs that furnish car and 
expenses, Huge, growing field. Men 
needed urgently. Details Free. Univer- 
sal Schools, Dept. 1-11, 1129 20th 
Street NW, Washington, D.C. 20036. 


Get A Eritish Diploma in Color. 
Philosophy, Biochemistry, Radionics, 
Homeopathy, 35 courses. Curricular 
free. Dept. PSM, Braintridge Forest 
School, ''Highfleld" Dane Hill Hay- 
магаз Heath, Sussex, England. 


LEARN Auctioneering. Free Catalog, 
Reisch Auction College, Mason City 
3, Iowa 50401. 

PIANO Tuning quickly learned with 
home study course, Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, California 95037. 


SHORTCUTS To Success! Highly 
Effective. Profitable Short Courses. 
(75 Choices.) Study at Home. Di- 

Our h Year. Free 


зоп, Міззіввіррі 39209. 


OPERATE Collection Agency. 


EARN Electro: 5 e 
by correspondence. G.I. АШ approved. 
Free catalog. Grantham, 1503 N. West- 
ern, Hollywood. California 90027. 


MISSOURI Auction School. Veteran 
Approved, Free catalog. 1600-05 Gen- 
esee, Kansas City, Missouri 64102. 


DEVELOP Mind Power personality, 
memory while asleep! Free details. 
SLRA, Box 24-SF, Olympia, Washing- 
ton 98501. 


BECOME Ordained Minister, Free 
Information, Church. Box 324, Day- 
tona Beach, Florida 32015, 


GAME WARDEN, Government Hunt- 
er, Forestry, Park & Wildlife Service 
announce job openings regularly, Pre- 
pare at home for outdoor work, good 
pay, security. Approved for Veter- 
ans! ! "Conservation Career Kit.'' 
North American School of Conserva- 
tion, P, Newport, California 92663. 


SURVEYING PAYS BIG!!! United 
States Department of Labor reports 
"Openings for ‚26. 000 Surveyors in 
next ten years." Easy home-study plan 
guides you. Send for Free "Surveying 
Career Kit." North American School of 
Surveying, P. Newport Beach, Cali- 
fornia 92663. 


WELDING TRAINING. Easic and Ad- 
vanced танин. ЗЕ. Mam oe ee 
Processes — TIG, 
MIG, Plasma, hota c profit 
school, is accredited by NATTS. Ap- 
proved Ohio 70-12-0064-HT. Write 
for school bulletin and course sched- 
ule, HOBART SCHOOL OF WELDING 
TECHNOLOGY, Box 73, Troy, Ohio 


LEARN Sewing Machine Repairing. 
Men, Women, Lucrative profits. Pro- 
fession with bright future. Gresslin 
Correspondence ташро, Box 927, 
Spencer, Iowa 51301 


DIGITAL:THEORY,DESIGN , 
CONSTRUCTION ' 


LOGIC 
NEWSLETTER 9 


SAMPLE COPY $1.00 

LOGIC NEWSLETTER 

POB 252 

WALDWICK,N.J. 07463 

"Lit- 
tle Gold Mine!” Franklin Credit, Roa- 
noke, Virginia 24004, 


ORDINATIONS lifetime! Church 
chartered 1887! Write! 708 Bragg, 
Monroe, North Carolina 28110. 


FREE Catalog. 42 correspondence 
courses. Eonavista, Box 192, Port 
Hueneme, California 93041. 


GRAPHOANALYSIS — Learn scien- 
tific handwriting analysis for profit, 
pleasure, Free sample lesson, catalog 
reveals plan, Write IGAS, Inc., 325 
Jackson, Dept. JX-1, Chicago 60606. 


ACUPUNCTURE TRAINING BOOKS 

CHARTS and Supplies Catalog! Chi- 

nese Institute, Hox 219W, Toronto, 
Canada M6M 422. 


There’ з an анат 
Free Home Study by Mail in the Torah 
or Confraternity New Testament. Please 
state your religion. Lamplight Stud- 
ef em 88-E, Brooklyn, New York 
1 z 


LEGAL INVESTIGATION ier ds Big! 
Work with trial lawyers. Fascinating, 
big-pay career. Learn at home, spare 
time. No college. No experience. De- 
tails Free. Universal Schools, Dept. 
3-11,1129 20th Street NW, Washing- 
ton, D. C. 20036. 


CIVIL Service Examinations - will 
locate studybooks for Buy specific job. 


PROBLEMS? 


Minimum fee $5.00. e list of jobs. 
Educational Research "Service, 
Winthrop Avenue #4, Indianapolis, 


Indiana 46205. 


ACCUQUICK EVALUATIONS on four 
function calculators: exponentials, 
trigonometrics,  logarithmics, roots! 
Instructions: $3.00. Adtech System- 
atics, Box 1068, Englewood, Colo- 
rado 80110. 


SEVEN Magic Steps to Speed 
Sight-Read Music Fast! Free brochure. 


Clifton Park Gifts, Dept. 14, 2550 
Upper Union Br. Schenectady, New 
York 12309. 

BREAK THAT HABIT NOW! Learn Fluent, 


Normal speech. Eosy self-study corrects stam- 
mer or stutter habit. Amaring results by 
correspondence since 1935! Speech Patholo- 
gists certified by Fla. Commissioner of Edu- 
cation, FREE details. Write today: Emery 
Institute, Box 857-P52, Winter Pork, Fla, 
32789. 


advantages of 


Ewa 77 E n т 
EXTENSION and Post Graduate 
Awards in Philosophy, Arts, Sciences, 
Botanic Medicine, Homeopathy and 
others. 25 subjects. Curricular free. 
Airmailed $1.00 (refundable). Hops- 
trar, Sussex College of Technol ogy. 
Highfield, Dane Hill, Sussex, England. _ 


STAY OUT 
OF COLLEGE ?! 


Never before has a critical analysis 
been made of the advantages and dis- 
oing to co:lege. This 
100-plus page booklet will give you 
more answers than you thought pos- 
sible, and дшде у уои toward realistic 
decisions. Some of the chapters: Why 
Go To College, You and Your Values, 
The True Cost of College, On Being 
an Educated Person, Realistic Ways 
to Gain Wealth, Military Service?, 
OF mining ҮС Goals, Where the Jobs 
will Be. Much more! This booklet was 
specifically prepared for high school 
students, y ung adults, and confused 
parents. The author, Paul Lamont, is 
a well qualified researcher-author. 
Send $2.00 (postage paid). Your 
money refunded if not satisfied. 


METRO PRESS Box 34113-A 
San Francisco, Ca. 94134 


USED Courses! Books, Catalog 10c. 
(Courses Bought). Lee Mountain, Pis- 
gah, Alabama 35765, 


` DEGREE Program in Electronics 
Engineering. Our 27th Year! Free 
Literature, Cook's Institute, Dept. 11, 
=/ ME 10634, Jackson, Mississippi 


KNOW YOURSELF! 
You, Your Children, Self-improve- 
ment groups. Order Today! $2.00 
Single, 3 for $5.00, 10 for $15.00. 
Johnston's Services, 916 Walnut, 
Kansas City, Missouri 64106. 


COLLEGE Degree at Home. Choice 
of Subjects Incl. Law. Easy Tuition. 
Williams College, 915 Cerrillos Road, 
Santa Fe, New Mexico 87501. 


HOW INTELLIGENT Are You? Self- 

Scoring Test Reveals I.Q.. Just $2.00 

. Guaranteed. Capsouto' s, 139 
Spring, New York 10012. 


COMPLETE Your High School at 
home in spare time. Texts furnished. 
No classes, Diploma. Our 76th Year. 
Free Brochure. American School, Dept. 
M746, Drexel at 58th, Chicago 60637. 


SUPERIOR School of 
ing. Free eee ce: Box 1281, 
Illinois 62525 


COLLEGE Degrees At Home! Com- 
plete Directory Accredited Universi- 
ties Offering Correspondence Courses 
$2.00. Research, Hox 48533PS, Los 
Angeles, California 90048, 


COMPUTER Course, Learn Circuits, 
Programming with 231 page text- 
book, $5.00. SMS, Box 2223, Dublin, 
California 94566. 


FINGERPRINTING — Гатовае ов: 
Exciting, secure career. Learn at home. 
Free book, State age . . . Institute of 
Applied Science, 1920 Sunnyside, 
Dept. 33A, Chicago, Illinois 60640. 


WATCH REPAIRING. Complete 
home training. Diploma Awarded. Free 
sample lesson. Chicago School of 
Watchmaking, Dept. WX, Fox River 
Grove, Illinois 60021. 


LIVE, WORE, EARN OUTDOORS! 
Be а Park Ranger. Train in spare time 
at home. Important, rewarding, re- 
spected work. Good pay now. Great 
future, Trained men in demand. De- 
tails Free. National School, Dept. 4- 
119, 2019 20th Street, NW, Washing- 
ton, D.C. 20036. 


LEARN To Fix ewriters. Des- 
perate shortage trained men. Hundreds 
needed. Make up to $25 in one hour. 
Learn at home in spare time. Industry 
Approved course, таси free. Send 
name, Typewriter pair School 
(home study), Dept. 3311- 103, Little 
Falls, New Janney 7424. 


PERFECT husband - wife business. 
Learn upholstery at home. Make $10 
in an hour. Buy - repair - sell for 
even bigger profits. Kits, tools, in- 
cluded, Free Booklet, Upholstery & 
Decorating School, (home study), 
Dept, 5311-103, Little Falls, New Jer- 
sey 07424. 


. UNLOCK Your Future. Become pro- 
fessional Locksmith by spare time 
home study. Make up to $6 per hour. 
All tools, equipment, incl, Facts Free. 
Send name, Locksmithing Inst. (home 
study), Dept. 1311-103, Little Falls, 
New Jersey 07424. 


NOW Your Own Burglar/Fire Alarm 
Business. Train at Home. Expanding 
Field. Course includes professional] 
tools Plus equipment, supplies for first 
job. Information by mail. ty Sys- 
tems Management Scho ol (Һоте- 
study), Dept. 7311-103, Little Falls, 
New Jersey 07424. 


LQ. Test. For 


Auctioneer- 
Decatur, 
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73 CARTOONING, 
SIGN PAINTING 


MODERN Cartooning taught by 
mail. Write for free brochure. Car- 
toonerama, Box 263-80, Branford, 
Connecticut 0640. 

PERSONALIZED Cartooning. _ Ex- 

lain Situations $2.00. Walker. 5754 
Tilbury, Lakewood, California 90713. 

CARTOON for money ! ! ! Free Book: 
Success, Box 885B, Dearborn. Michi- 
gan 48121. 

LEARN Cartooning at Home. Ap- 
proved for Veterans. Free Bulletin. 
Cartooning, Box  7069G, Colorado 
Springs, Colorado 80933. 


23 LESSON Compact Cartoon 
Course and  Cartoonist's Magazine 
$2.00! Tooners, Box 30387, Lincoln. 
Nebraska 68510. 


SIGN Painting — $1000 per month 
-time. Free catalogue. Kaufmann 
Supply, Centertown, Missouri 65023. 


74 ART INSTRUCTION 


—  — Á——— ннн ннн ылыныыны ڪج‎ 
BECOME AN ARTIST OVERNIGHT! 
Fantastic new manual shows س‎ à; 
you how to produce life-size 
oll images of anyone In minm- 
utes or double your moner 
hack! ALI, you need ia oil 
or мү paint. brush, can- 
тай. o expensive едир 
ment needed, Amnze your 
ми, 1 Make extra money 


JIFFY PORTRAIT. DEPT. PS 10 
2830 Gaffey 5t., San Pedro, Calif. 90731 


LARGE PAINTING KIT. oil on can- 
vas. Sizes: 3x615, 5x5, 4xB feet. 
Numbered canvas, oils, instructions 
only. Modern. copyrighted designs 
limited to 150 each. Must be stretch- 
ed over your frame. Prices from $52.- 
00 up. plus $5.00 postage and han- 
dling. Send for color catalog. Homart 
Studio, Inc. Box 35947, Houston, 
Texas 77035. 


74A ARTS & CRAFTS 


EMBED Flowers, Seashells, Photos, 
Anything in Clear Castolite for Paper- 
weights, Desk Sets, Unusual Gifts. 
Reproduce any art objects in plastic, 
candlewax, metal. plaster. Profitable. 
Free. CASTOLITE. 73L/PSA. Wood- 
stock, Illinois 60098. 


76 DETECTIVES 


"HOW To Start A Detective Agen- 


cy," Complete, Factual Information 
tells all! Money-Back Guarantee! 
$10.00. Western Press, Box 1669. 


Cave Creek. Arizona 85331. al 


DETECTIVE Profession, easy home- 
study; free tie-tack or lapel pin, cer- 
tificate, future. GI approved. Profes- 
sional Investigators, Box 41345, Dept. 
CB, Los Angeles, California 90041. 


EXCITING Profession. Easy Home- 
study Course; Diploma. GI Approved. 
Universal Detectives, Box  8180-E. 
Universal City, California 91608. 


77 LOANS BY MAIL 

00. Convenient terms. State Licensed. 
Postal Finance, Dept. 11-T, 6018 Mili- 
tary Avenue, Omaha. Nebraska 68104 


TO $5.000.00 Consolidation. ee 
Airmailed. C. E. O'Dell. 05 


cation i 

Short Street, Longwood, Florida 

32750. 

78 WINEMAKING 
WINEMAKERS , . . Free Illustrated 

Supply Catalog of yeasts, Equipment, 

Recipes. Continental, Box 18223P5, 


Indianapolis, Indiana 46218. 

WINEMAKERS: Free illustrated cat- 
alog of yeasts, equipment. =emplex. 
Box uate Minneapolis, Minnesota 
55412. 


WINEMAKERS catalog — free. Bac- 
chanalia, 273 Riverside Ave.. West- 
port, Connecticut 06880. 


WINEMAKERS: Free catalog. Fast 
Service. Arbolyn, Box 663, West Co- 
lumbia, South Carolina 29169. 


LARGEST Stock Supplies and 
Equipment, We have the Know-How, 
Write for Catalog, advice, consulta- 
tion . . , also wholesale. (513-231- 


FREE Wi 
Excellent Selection of Fruit & Grape 
Concentrates. Kraus. Box 451N, Ne- 
vada, Missouri 64772. 


WINE Supplies - Bux Bulk - Whole- 
sale Prices - Save. ''Winemaker''. P. О. 
Box 205. Worthington. Ohio 43085. 
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DELICIOUS FRUIT WINE! Takes 15 
Minutes! Recipe $5. P. О. Box 1143, 
Venice, California 90291. 


MAKE Delicious Homemade Sausage 


and Coldcuts. Free illustrated cata- 
log — seasonings, Casings. едшр- 
ment. recipes. Stuff'n'ServeT", Box 


8009-67, Rochester, New York 14606. 


Mail alas — Bavarian Teast — Betis Саша Capsa: — 
TP 


— Wiese Teast Chemin — Clar 


= Haga 
ag Ad — Air Locks — Sarckanemalars — 
jae gue ۴ Coris — Screw Сайа — 
Concentra — Formaat iiag Vesela Ра 

= Сафа Gi — Wien Fite 


DANENBERGER'S BOX 276-S 
NEW BERLIN, ILLINOIS. 


79 BUY IT WHOLESALE 


165 FREE Wholesale catalogs! Un- 
beatable bargains. Mailorder drop 
or s. Automobile discounts. Free 
details. Vault International, Box 
7284S, Lexington, Kentucky 40502. 


FREE Wholesale Catalog. Lure 
parts. Molds, Rod Blanks, Reels, Arch- 
ery, Metal Detectors. Rare Hardwoods. 
Finnysports, (PE), Toledo, Ohio 
43614. 


HEARING Aids, Batteries, Whole- 
sale. Catalog 25c. Fiston. Box 144E, 
New Preston, Connecticut 06777, 


WORLD'S Largest wholesale supply. 
Buy from 7853 American, European, 
Japanese wholesalers. Hongkong tailor- 
made clothes. 123 dropship Catalogs. 
Rockbottom prices. Automobiles. Free 
details. International Buyers, Box 
16386-PS, Portland, Oregon 97233. 


WHOLESALE Buying Service. Free 
Details. E. N. Distributors, Бох 313. 
Royal Oak, Michigan 48068. 


BARGAINS Buy Wholesale and Be- 
low! Name Brands. Appliances, Furni- 
ture, Sports Equipment. Televisions, 
Cameras, Watches, Jewelry. Thousands 
More. Huge Discounts tQ $1,000 on 
New Automobiles. All Makes. Frec 
Details, Write Today: Worldwide Bar- 
иаіпһипёегв, Box 730-B, Holland, 
Michigan 49423. 


FREE CATALOG SAVES 40% . Qual- 
ity gifts. From Wholesaler. Wholesal- 
ing Books. Dealers invited. We Drop- 
ship. Thomco, 171-08K, Hillside, Ja- 
maica, New York 11432. 


80 ADVERTISING 
AGENCIES & SERVICES 


FREE ADVERTISING! Where and 
How to Get It. Complete Details $2. 
M. Darling, 10 Outlook Street. Stam- 
ford. Connecticut 06902. 


FREE expert assistance for mail- 


order advertisers. Ratebook leading 
newspapers, magazine 25c. Chicago 
Advertising Agency, 28 Е, Jackson, 


Chicago 60604. 


81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 


FANTASTIC PHONEMATE only 
$139.50. Now Dependable AUTOMAT- 
ІС PHONE ANSWERING SERVICE. 
Designed for Simple Self Installation. 
Gives your Message, Records Callers 
Message. Excellent for BUSINESS and 
HOME use or Perfect GIFT. Try One 
Now! 14 Day Money Back Guaran- 
tee! KENIN. INC.. 1834 NE 163, N. 
Miami Beach, Florida 33162. 


EEE 


HAVE a CONFIDENTIAL CHICAGO 


ADDRESS: Business, Personal. Since 
1944. MCOC-70, 216 Jackson. Chi- 
cago 60606. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


ADDRESS Stamp, 51.50. Free lit- 
erature. Allegheny. Box 14-B. East 
McKeesport, Pennsylvania 15035. 


REGULAR $2.50 3-line Metal Pock- 
et Stamp. 1.80. Low cost desk 
stamps Free brochure. Wingerter. Box 
777. Elmhurst, New York 11375. 


FREE stamp catalog 45 type styles. 


Fast service, low prices. Jackson's. 
Box 443E, Franklin Park. [Illinois 
60131. Ў 

84 PRINTING, 


+ MULTIGRAPHING, ETC. 


1,000 GUMMED ADDRESS LA- 
BELS $1.00. FREE CATALOG. Acme, 
1238-B Voskamp, Pittsburgh, Penn- 


Rubber Stamps, Address Labels, Print- 
ing Big Selection. Jordan's, 552 West 
O'Connor, Lima, Ohio 45801. 
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1000 GUMMED Address Labels 
$1.00. Walt's, Box 960, South Bend. 
Indiana 46624. 


ИИ ML EL i)! 


PRINTING by Mail. $2.00 Thousand 
Up. Free Details. Owl Printing Com- 
pany. P. О. Box 248, Decatur. Georgia 
30031. eee — 

FREE Literature, Business 
Letterheads, Labels, Rubber Stamps. 
Geer's, 111 North Drive. Ottawa. Ohio 
45875. _ 

PRINTING Supermarket Short Run 
Specials. 1000 - $4.75. 5000 - $22. 
1000 Envelopes $8. Shipping 9 hours. 
Get Free Printing Specials Price Lists 
"Do You Make These 18 Mistakes 
When You Buy Printing." Speedy Of- 
set Printers, 23890 Aurora, Bedford, 
Ohio 44146. _ 


1,000 — “RAISED Printed" Busi- 
ness Cards - $5.95. McKelvey. 312- 
PS Shepard, Englewood. New Jersey 
07631. E 


85 PRINTING & RUBBER 
STAMP OUTFITS 


SIMPLE-X RUBBER STAMP PRESS- 
ES, hydraulic operated, electrically 
heated. Sizes 5"xB", B"x12", 10"х 
15". Starting outfits. Orders for press- 
es, supplies shipped day received. 
Free catalog low supply prices. Send 
andling i(refund- 


Cards. 


Presses, Type, Supplies Direct From 
Factory. Send 25c for Catalog anc 
Samples to: Kelsey Company, DS, Mer- 
iden, Connecticut 06450. — 


RUBBER Stamp Outfits. Supplies. 
Kiewiet, 2025 Barney Road, Kalama- 
zoo, Michigan 29007. 


LOW Priced Rubber Stamp Mak- 
ing Supplies. Starting Outfits. Mar- 
tins. 1432 Major, Jefferson City. Mis- 
souri 65101. 


Same Day shipment on rubber stamp 
supplies. Revised wholesale price list 
No, 9 free. Star Stamp Supply, 732 
Federal, Chicago, Illinois 60605. 


RUBBER stamp manul[acturers sup- 
plies. Presses, starting outfits. Best 
prices, service. Catalog, Jackson Sup- 
ply, Box 4435, Franklin Park, Illinois 
60131. 


87 TOBACCO, PIPES, 
CIGARS 


BRIAR Pipes. Famous Imports! 
Write Maxima, Box 26-C3, Vails Gate, 
New York 12584. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold, Jewelry, 
Gold Teeth, Rings, Diamonds. Watches. 
Silver, Platinum. Mall Articles Today. 
Free gift with Information, Chicago 
Gold & Precious Metals, 6 E. Monroe, 
Dept. 257, Chicago 60603, 


WANTED ... Gold, Silver, Platinum 
(any form). Coins, Information Free. 
Wilmot's, 1067 Bridge, Grand Rapids, 
Michigan 49504. 


CASH Immediately For Old Gold, 
Jewelry, Gold Teeth, Watches, Dia- 
monds, Spectacles, Silver, Platinum, 
Mercury. Free information. Rose Indus- 
tries, 29-¥ East Madison, Chicago, Il- 
linois 60602. 


89 WATCHES, CLOCKS— 


SALES & SERVICE 


CLOCK, Watch Repairing Tools, 
Supplies. Catalog, $1.25. G-M, 1521- 
A West Magnolia, Burbank, California 
91506. 


WATCH and clock repairing books. 
Free list, North American, Hox TT- 
BK, Fox River Grove, Illinois 60021. 


ALWAYS WANTED AN ALARM 
WATCH. But Couldn't Afford One? 
Handsome. Accurate Swiss Alarm 
Watch — $35. stpaid, Guaranteed. 
E. BALL. 115 Elvis, Metairie, Louisi- 
ana 70001. 


USED Wrist Pocket Watches — 
$5.00 up. Free list. Southern Watches. 


5-PS, South Wabash, Chicago 60603. 


90 GIFTS 


FREE 'UNUSUAL GIFT' CATALOG 

_ EASY SHOPPING AT HOME. G&P 
ENTERPRISES, 4836 136th Avenue, 
Hamilton, Michigan 49419, SEND 10c 
for HANDLING. 


AMAZING New Car Mop, Cleans and 
Polishes in Minutes. A Great Buy and 
Time Saver. Oniv $3.50. Better Liv- 
ing Products, 1-E George Street. Ter- 
ryville, Connecticut 06786, 

GIFTS BELOW WHOLESALE. Write: 


Gifts. P. О. Box 696. DeSoto. Texas 
75115. 
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91 FOR THE HOME 


RELIABLE Fire Protection, Star- 

tling Alarm Plugs Anywhere, Econom- 
ical! Guaranteed’ souto's, 139 
Spring. New York 10012. 
Window a One-Way 
. You Look Qut, Nobod 
In. 111x161 Plastic, $3.00. Palmer, 
P. O, Box 1244PS, Phenix City, Ala- 
bama 36867. 


92 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


SHIP Models, Kits, fittings, plans. 
books, tools, engines, motors. Big il- 
lustrated catalog 50c. Mass, residents 
add 3% tax. James Bliss & Co., Dept. 
PS, Route 128, Dedham, Mass. 02026. 


SHIP and Yacht model fittings: 
Pine construction Hull Kits; blue- 
rints. Send 75c for Illustrated cata- 
og. A. J. Fisher, Inc., 1002 Etowah 
Avenue, Royal Oak, Michigan 48067. 


SHIP and lane Model Kits cata- 
log 25c. Scientific, Inc., 340 Snyder, 
Berkeley Heights, New Jersey 07922. 


SHIP Model Kits, plans, fittings 
from our own workshop. Big illus- 
trated catalog: 50c. Bluejacket, Ship- 
crafters, 145-S Water Street, South 
Norwalk, Connecticut 06854. 


ROCKETS, Kits, Engines, Supplies. 
50% Off. Catalog 35c. Krueger Rock- 
et Company, 6428 South Main Street. 
Downers Grove, Illinois 60515. 


DIRIGIBLE Build and fly 12' long 
remote controlled airship. Plans and 
book $5.25. LTA Products, 15 Wil- 
liam Street, Closter, New Jersey 
07624. 


RADIO Control Model Power Boats. 
Illustrated Literature Free. Send 
Stamped Self-Addressed Envelope. Oc- 
tura Models, 8148 No. Milwaukee. 
Niles. Illinois 60648. 


94 FOR INVENTORS 


PATENT Application Financing. 
Free Patent Search Plan. Global Patent 
Division, 2420 77th, Oakland, Calif. 
04605. 


FREE PAMPHLET: “Tips on Mar- 
keting Your Invention''. Write: United 
States Inventors Service Company. 
108-X Carry Building, Washington, 
D.C. 20005. 


PROSECUTE Your Own Patent Ap- 
plication. All Material Necessary— 
Write: Inventors Service, Box 3574, 
Washington, D.C. 20007. 


INVENTORS! Either we will sell 
your Invention before you or anyone 
else does, or we will pay you a cash 
bonus. Get Free Invention Evaluation 
and Information: Write: Gilbert Adams 
Organization, Invention Brokerage. 
Dept. 17, 81 Wall Street, New York, 
New York 10005, 


about 
licensing. 


inventing. 
Write: 


PUBLICATIONS 
patents, marketing. 


Synthesis, Box 157, Manhattan, Cali- 
fornia 90266. 


NEW PRODUCTS — IDEAS 
WANTED 


Patented & Unpatented 


Developed / Marketed By Professional 
Organization For Cash/Royalty Sales 


FREE INFORMATION & COPY OF 


"HOW TO SAFEGUARD, DEVELOP AND 
MARKET YOUR INVENTION 
TO INDUSTRY" 


"NO IDEA IS TOO SMALL" 
Phone: (212) 354-9696 


LAWRENCE PESKA 
ASSOCIATES 


Dept. 73 500 Fifth Avenue 
New York City, N.Y. 10036 


INVENTORS — United States Pat- 
ent Office Searches, Patent Develop- 
ment Engineering, mere | of in- 
ventions — ideas by Licensed Profes- 
sional Engineer — Patent Engineer 
and United States Patent Осе Former 
Examiner. Inventions developed for 
patenting and marketing. We are con- 
tacted by many manufacturers seeking 
to purchase appropriate new products 
invented by our clients. Send for Free 
Invention Certificates and Invention 
Information. Serving inventors since 
1948, George Spector, Licensed Pro- 
fessional Engineer — Patent Engineer 
— 3615 Woolworth Building, New 
York, New York 10007. 


PATENT Searches including Махі- 
mum speed, ‘ull airmail report anc 
closest patent copies. Quality searches 
expertly administered with complete 
secrecy guaranteed. Free Invention 
Protection form and ''Patent Informa- 
tion," Write Dept. 4, Washington Pat- 
ent Office Search liureau, njamin 
Franklin Substation, "e Box 71651. 
Washington, D.C. 20044 


INVENTORS! Don' t sell or license 
your Invention until you receive our 
offer Eagle Development Company, 
Dept S. 83 Wall Street, New York City 
19005. 

FREE "DIRECTORY OF 300 COR- 
PORATIONS Seeking New Products." 
For information regarding develop- 
ment, sale, licensing of your inven- 
tion, write “THE IDEA PEOPLE" 
RAYMOND LEE ORGANIZATION, Dept 
71, 230 Park Avenue, New York C ty 
10017. 

NEEDING Assistance? Invention De- 
velopment Foundation. 155 Kent 
Street, Ottawa, Canada КІР 5P3. 
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U.S. PATENT Office Searches, 234 
Broadway, Room 3615, New York 
10007. Free Invention Certificates. 


INVENTORS, NEW PRODUCTS 

AND IDEAS EXHIBIT. Reserve 
Booth Space. National Exposure. Syl- 
via Ash Productions, P. O. Box 1641. 
Coral Gables, Florida 33134. 


—————— M e 


IDEAS, INVENTIONS AND PAT- 
ENTS, an easy to read book that tells 
you in plain language how to get a 
patent. Complete information, includ- 
ing sample patent. Send $4.95 plus 
60c postage and handling to: Pioneer 
Press, Dept. P310, P. О. Box 76025, 
Atlanta, Georgia 30328. 

INVENTIONS wanted immediately 
for promoting on cash or royalty. Pat- 
ented, Un-Patented. Free booklet out- 
lines rovaltv rates, requirements, Write 
Kessler Corporation, C-T10-FI, Fre- 
mont. Ohio 434120. 


INVENTORS Get Cash Ro» alties for 
low cost ideas for cereal in package 


premiums. Custom Service, Maple 
Plain, Minnesota 553239. 
PATENTS — Do It Yourself, Step 


by Step Detailed. Inventors Guide. 
468 Goodspeed Road, Virginia Beach, 
Virginia 23451. 


95 INVENTIONS WANTED 


MR. INVENTOR: Ideas and Inven- 
tions Urgently Needed by Manufac- 
turers. Product Development  Assis- 
tance and Quality Patent Searches. 
Financial Assistance Plan if Required. 


Write: Charles S. Prince, Invention 
Consultant, 509-H 5th Avenue, New 
Fork 10017. 


INVENTIONS - Needed immediately 
for manufacturers. For additional in- 
formation, write Kessler Corporation, 
C- TIU TW. Fremont. Ohio 43 420. 


INVENTORS - Our jatge factory fa- 
cilities in HONG KONG will purchase 
good commercial inventions and prod- 
ucts ideas for CASH and ROYALTIES 
to manufacture for our worldwide 
customer accounts, Send for Free 
booklet ‘Handbook & Guide for In- 
ventors." R S [North America) & 
Company, Box 149PSE, Tustin, Cali- 
fornia 92680. 
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CASH - Royalties for Patented. Un- 


patented Inventions, Global Market- 
d Service, 2420F ТТЕҺ, Oakland. 
ifornia 94605. 


INVENTIONS решай: — Foe Cash 
— Royalty Sales with Manufacturer 
Contacts. George Spector, Licensed 
Invention Engineer, Woolworth Build- 
ing. New York 10007. 
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INVENTORS 


Manufacturers Need New Products 
YOUR INVENTIONS & IDEAS 
DEVELOPED—PREPARED 


For Cash / Royalty Sales 
Design—Marketing—Patent Research 
International "Link to Industry" 
Second Decade of Reliable Service to 
INVENTORS-MANUFACTURERS-ATTORNEYS 
Member: United States Council 

International Chamber of Commerce 
F R E E "Invention Record’ Form & 
"Product Marketing’ Brochure 
THE RAYMOND LEE ORGANIZATION 
230-J Park Avenue, 
New York City 10017 
Director; Former U.S. Gov t 
Patent Adviser ' 


INVENTORS —- Hundreds of manu- 
facturers have requested our assistance 
in locating marketable new products. 
Complete information free. Institute 
of American Inventors, Dept. 30C 
Заа -F Street, N.W., Washington, D.C, 
20004. 


IN VEN TORS: ` Manuf acturers Need 
New Products. Free "Recommended 
Procedure'' Washington Inventors 


Service, 422-G Washington Building, 
District of Columbia 20005. 


WE either sell your ебе or 
pay cash bonus. Write for details. Uni- 
versal Inventions, 29-G, Marion. 
Ohio 43302. 


99 FOR SALE MISC. 


PREVENT RUN DOWN 
Amazing ‘“No-Noise" polyurethane 
heel taps. Keep heels straight for 
months. Men, Women. 3 Fair $1.00. 
T Pair $2. 00. Money back guarantee. 
Dept. 2, Perma Heel Company, 205 
Shore Road, Old Greenwich. Connecti- 
eut 06870. 


HEELS. 


LA 
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UNIQUE Flashlight with Built-in 
Loud Siren . . Powerful Focusing 


Beam . . . Interchangeable Flasher 
mun . . Ideal for Boating... Camp- 
ing... Vehicles... Personal Security 


'$8. 20...Free Details... Peter- 
zell, рн» 3858P. Rochester, New York 
i560 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, 
gold. Ores analyzed. Mercury Terminal, 
Norwood, Massachusetts 02062. 


102 TREASURE FINDERS, 
METAL DETECTORS 


TREASURE Finder Locates Buried 
Gold, Silver, Coins, Treasures. 6 Pow- 
erful Models. 519.95 up. Instant Fi- 
nancing available. Write or call for 
Iree catalog. Phone (7151)-682-2728 
day or night. Dealer inquiries invited. 
Relco. Dept. A-41, Box 10839, Hous- 
ton, Texas 77018. 

FREE FACT- FILLED CATALOG. 
World's Largest line of metal detec- 
tors, Models as low as $49.50 and 

Two year guarantee, Three factory 
аЬ. U.S. and Canada, plus over 
1,000 dealers and Service Centers 
from Coast to Coast. No finer instru- 
ments made at any price. 
terms. 


6 
ANT VALLEY ROAD, SWEET HOME. 
OREG ON 97386. 


TIRED CF DIGGING UP TRASH? 
The all new ''Coinshooter'' rejects bot- 
tle caps, tin foil, nails and shallow 
trash. Detects gold, silver, coins and 
jewelry. FREE LITERATURE. D-TEX 
ELECTRONICS, Box 451-Y, Garland. 
Texas 75040. 


FIND Buried 4 treasure with каша а 
tionary patented, analytical metal de- 
tector, Features push button and auto- 
matic tuning, negligible ground pickup, 
greatest range. Free catalogue. Gardi- 
ner Electronics, Dept. 1-4729 М. Tth 
Avenue, Phoenix, Arizona 85013. 


POWERFUL Metrotech EE De- 
tect Gold, Silver, Coins. Relics. Money- 
back Guarantee, Terms. Free Informa- 
tion. Underground Explorations, Dept. 
FITTA 793, Menlo Park, California 
1 1}. 


——— —— — = 


FREE Catalog. Metal Locators. De- 
tector, Room 1067U, 102 West Arrel- 
laga. Santa Barbara, California 03101. 


GOLDAK Treasure Locators — Flea- 
sure and profit in a hobby you'll en- 
joy. Find coins, relics, gold. silver. 
Charge on BankAmericard, GOLDAK. 
ae t. PS. 1101-A. Air Way, Glendale, 

alifornia 91201. 


703 OF INTEREST TO 
WOMEN 
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$350 FOR Your Child's Photo for 


our advertisements. All ages. Rush 
small photo. mother's, child's name. 
Spotlite, PS81, 140 М. LaBrea, Holly- 
wood, California 90036, 

5200. 00 EVERY 80 антер. you 
stuff. No postage. addressing requir- 
ed. Information 30c with stamped. 
self-addressed envelope. Econ.. 627- 
DE, Clearwater, Florida 33517. 


EARN $25. 00 hundred. stuffing en- 
velopes, Instructions $1.00 í(Refunda- 
blei., Belmont. 4711S Linden, Lincoln, 
Nebraska 6823168. 


STUFF Envelopes! $50.00 per 
hundred. Guaranteed earnings. Details 
25c. Warren. Box 4004-PS2,. Newark, 


New Jersev 07112. 


Trims waistline without ony effort. Comforts and 
mpari cogging muscles. Improves posture, te- 
duces back fatigue. Майа of alagicized cotton 
with Velero-Fouteners. Fits waits 26" to 


MIRACLE Key  Eeam. Precision 
Made Clip Fits Any Kev. No More 
Fumbling for House or Car Keyholes. 
It is Powered bv a Selfcharging Silver 


Cell. No Bulbs or Batteries to Bux 
Ever. Satisfaction Guaranteed. 54.85 
Postpaid. Texans 5 Tax. Tejas 


Gifts. Dept. 22. 936 Carver, Mesquite, 
Texas 751489, 


lacing 


$6.00 DOZEN paid baby 
boots! Cowboy, Warsaw 15, Indiana 
46580. 
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FREE! Listings of Low Cost Books 
on Personal Problems. Home Мопеу 
Making Opportunities, Self-Improve- 
ment, or Craft. J M Enterprises. 
9300 PS10, Longview, Texas 
+] № 
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$500 MONTHLY Possible ARA 
ing—stuffling envelopes (longhand— 
typing) at home. $500 Monthly 
Clipping news items from your news- 
paper. Information: Send stamped 
self-addressed envelope. American, 
Excelsior Springs, Missouri 64024. 


————MÀ پو‎ Hoa ы ‘ine 


DO Simple Addressing — Mailing. 
Receive $12.95 orders. Keep $8.00 
profit. Details Free! Quality, Box 95W, 
East Rockaway, New York 11518. 


7105 MISCELLA NEOUS 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission. Dept. 
28, 481 Thurston Road, Rochester. 
New York. 14819. 


IDENTIFICATION CARDS. SEND 
stamped self-addressed envelope for 
samples, NIPCOS, 727 North Main, 
Las Vegas, Nevada 89101, 


CREDIT Cardi . .. Loans... No 
Credit Investigation!!! Guaranteed. 
EU 3n, Niceville, Florida 


MAGNETS 


All kinds of magnets 
and Magnet Novelties. 
Send .25¢ for 2 free 


fi MN magnets and catalog. 


"Mr. Magnet” 
Ча Harold Ln. Paradise Ca. aas 


B.S. GRINDER NO. 4 
$4.00 EACH. No Cod's. E.S.. Box 
211, Comptche, California 95427. 


"LEMONS". Kato Guarantees are 
Worthless Unless You Make Them 
Stick. Paste 11” Yellow Lemons on 
Your "Lemon", Two for $1.00. 17". 
Two for $2.50, Alris, 2500 3Tth Ave- 
ii ale Minneapolis, Minnesota 
3D4 


1400 CATALOGS Listed and De- 
UL hic oes 


24413 -F. Oakland, California 9: 1623. 


U.S. $1000 Bills! Obsolete Exact 
Replicas 5/54, National, Box 81652- 
PJ, San Diego, California 92138. 


DON'T PAY INCOME ТАХ. Гере, 
No Matter What Your Income. Rich 
Men's Methods adapted for Anyone's 
use. Details FREE. Trauhaus-48, Box 
3004. Duluth, Minnesota 55803. 


bok Years YOUNGER 


with MIRACLE SLIMMER BELT! 


STEP OUT OF YOURSELF with а NEW figure! 


JUST $4.98. GUARANTEED! 
America Mail 


i [77730 
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DEPT. PS-10 1004 RINGWOOD ROAD, McHENRY, ILL. 60050 
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| PHOTOGRAPHIC MEMORY! Tech- 
nique and applications!! Satisfaction 
or refund, $3.49, Phenoministics, Box 
281, Gresham, Oregon 97030. 


— س ج 5 ت a‏ 


ONE Drop Room  Deodorizer, De- 
stroys Odors for 24 Hours. 500 Drops 
in Bottle. Powerful! Guaranteed — 
$1.88, Turman's, 2317 North Shan- 
non, Sherman, Texas 75090. 
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RECORD Telephone Conversations 
Privately - Automatically. Leave Re- 
corder Unattended. Robert's, Box 49- 
PS10, Parkridge, Illinois 60068. 


VISIT HEAVEN. Really! Spiritual 
Experience Do-It- Yourself Manual $1. 
Box 36815, Centerline, Michigan 
48015. 


SECRET Plan Wipes Out Your 
Debts. Immediate relicf. Clear credit. 


Free details! Counselor- 16, Kerrville, 
Texas 78028. 

DON'T Die Without a Will. This 
Will Form is Security for Your Fam- 
ily, Save on Lawyer Fees - Up to 
$100. 10 Day Money Back Guaran- 
tee! Now Only $2.00! Thomas. 18628 
Grantwood А-1, Cincinnati, Ohio 
45207. 

MAKE YOUR WILL. Why delay? 


Complete Kit includes everything. It's 
easy, Guaranteed. $2.00 (Two Kits 
$3.50.) Add 35c postage. Hanlev's, 
Department A-166, Box 554, Farming- 
ton, Michigan 48024, 


STOP FORGETTING! Super Mem- 
ory-Permanently! Guaranteed! $2.00. 
Franklin's, 2775  Landpark, Sacra- 
mento, California 95818. 
DON'T DIE WITHOUT A WILL! 
Blank Will Form Protects Your Fam- 
ily. Only $2.00 — Guaranteed. Order 
Today! Porter Enterprises, 5334 
South Aberdeen Street, Dept. 10Р5, 
Chicago, Illinois 60609. 


LET YOUR MAIL 
DO THE SHOPPING 


BECOME Ordained Minister, Free 
Information. Church. Box 324, Day- 
tona Beach, Florida 32015. 


SS ж. шынын کے کے‎ 


cret! Union Finance Company, 3608 
No. 16th Street, Dept. PS, Phoenix, 
Arizona 85011. 

INVESTIGATORS. Latest Electron- 
ic Aids. Free Literature. Clifton, 11500- 
Е NW Tth Avenue, Miami, Florida 
9108, 
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"RULE ! Others with Thoughts." (Te- 
lepathy) Write: Clarion, Box 1769-A6, 
Chicago 60690. 


— ص‎ EEE — 


NEED Money - Debts Too Big? 
Consolidate Bills. Free Emergency 
Loans, Write: Interstate, 28 E. Jack- 
205, Suite 1204- х2, Chicago 60604. 


Sa — 7 


INFORMATION- All subjects - Final 
Rough Drafts - Analyzed and 
Compiled. WCM, Bok 197, Holden, 
Massachusette 01520. 


A COMING Whirlwind to sweep 
this earth! Free Information! Write: 
85101. PS, Jefferson City, Missouri 

1 


CUT Your TAXES. Little Known 
LAWS, Instructions. $2.00. Taxes, Box 
‚ Waveland, Mississippi 39576, 


` RECORD Telephone Conversations 

Automatically, Device operates  Pri- 

vately, unattended. $524.95. Dictat- 

ing Machine Manual Version $15.95. 

змаг. Box 3153, Van Nuvs, California 
ч. 
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HUGE SAVINGS, Eliminate dealer 
markups. Free Trial. Batteries whole- 
sale. Terms Arranged,  Llovds-PSC, 
Rockford, Illinois 61108. 


SE Б کی‎ Ж. تت‎ шшш. шй 


FREE — Hearing Aid Catalog. Save 
HALF! Write: “MONEY SAVERS", 
9530PSO Langdon, Sepulveda, Cali- 
fornia 91343. 


HEARING Aids, ва E 
Prices, Write: Rh odes, Box 
Padu cah, Kentucky 42 001. 


ma imm == iin e و‎ nein um == 


Discount 
518 PS, 


HEARING aids — Huge avins on 
tiny, all in the ear, eyeglasses, behind 
the ear and body models. Free home 
trial. Low as $10 monthly. Write for 
free catalog. Prestige, Dept. Н-Т, Вох 
10947, Houston. Texas 71018. 


Stumped for a 
Project to Build? 


You'll find a big choice in the 
Popular Science Plans Catalog. 
Send 25 cents to cover postage 
and handling. Address Popular 
Science, Dept. 35G, 355 Lexing- 
ton Ave., New York, N.Y. 10017. 


با 
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14 ways to help you 
earn more mone 


Take one of these 14 Career Guidance Booklets and 
"Demonstration Lessons "—free— and find out how you can now start 
developing the skills you need to succeed in a better-paying career. 


In today’s fast-moving world, you can move 
up to a better-paying career in less time than 
you may think. If you choose a career field 
that’s right for you. And if you can get the 
kind of career training that today’s employers 
are willing to pay big money for. 

To help you choose the right career field, we 
have listed 14 opportunities on the attached 
postpaid card and in the coupon below. You 
are invited to discover everything you want 
to know about the field you like best, by 

simply mailing the card (or coupon) for a 
free Career Guidance Booklet. 

Your free booklet will describe the opportu- 
nities, income and job security you might 
expect in your newly chosen field. It will also 
explain how ICS can help you prepare for this 
—in your spare time...in your own home... 
regardless of your past experience. 

In addition, you'll receive a free “Demon- 
stration Lesson” that lets you see for yourself 
why you can prepare for your new career— 
the ICS way—in much less time than you 
may think. 


Take one of these Career Guidance Booklets — free! 


| I International Correspondence Schools 
Scranton, Pennsylvania 18515 

Please send me free booklets and a free 

"Demonstration Lesson" for the field 

I have checked below. I understand that 

I am under no obligation. 


1. ACCOUNTING 5, MOTEL/HOTEL 
Business Accounting MANAGEMENT 
Bookkeeping Motel Management 
CPA Training Club/Restaurant 
Income Tax Specialist Management 


| Resort Manager 
| | Hotel Executive 


6. INTERIOR 


2. BUSINESS 

MANAGEMENT 
Business Administration 
Executive Management 
Industrial/Production Interior Decorator 
Management Interior Designer 

O Marketing/Advertising/ Advanced Interior 
Sales Management Designer 


3. COMPUTER 7. ELECTRICIAN 
PROGRAMMING Г] Master Electrician 
Programming Concepts [ ] Practical Electrician 
OL []System360 в DRAFTING 


General Drafting 
Specialized Training 


Fortran IV 
4. SECRETARIAL 


Medical (Arch., Mech., Struct., 
p Legal Electrical, Aircraft, 
Executive Electronics) 


DECORATING & DESIGN 


Major corporations use ICS career training 


Please bear in mind, as you fill in the attached 
postpaid card, that more than 8,500,000 men 
and women have turned to ICS for career 
training, since 1890. Some 2,000 American firms 
and government agencies are also using ICS 
training programs to upgrade and update 
their employees. Among these firms are such. 
names as Ford, U.S. Steel, Chrysler, Mobil, 
DuPont, ITT, IBM, General Motors, 3M Com- 
pany, Alcoa, Pan Am, GE, Motorola, and RCA. 

ICS career training is Approved for Vet- 
erans, and is Accredited by the карарды 
Commission of the, 
National Home Study | 
Council. Now it's your 
turn to discover how 
ICS can start уои in a @ . 
rewarding new career. E 
Just mail the attached © 
postpaid card today. 


(If card is missing, please fill in the coupon below and 
mail it to: ICS, Scranton, Pennsylvania 18515.) 


9, AUTOMOTIVE 
Master Mechanic 
Air Conditioning 
Specialist 

L] Body Rebuilding 
Specialist 


12. ELECTRONICS 

C] Electronics Technician 
Specialized programs in 
Computer Servicing, 
Communications/ 

Broadcasting, CATV 

O Diesel/Gas Mechanic [] FCC Licensing 

10. ENGINEERING 13. TV SERVICING 
Mechanical [] Civil i Col TV Technici 

7] Chemical - [7] Industrial St OF a e eee 

d | Stereo/Hi-Fi Specialist 

Electrical-Electronics CATV/MATV Specialist 
| Surveying & Mapping perdas 

11. AIRLINE/TRAVEL 14. AIR CONDITIONING / 

П Reservation and Com- HEATING 
munication Specialists П Air Conditioning/ 
Ticket Agent Refrigeration Technician 
Travel Agent LJ] Heating Specialist 


HIGH SCHOOL. (Earn a H.S. Diploma.) 
О Check here for special information, if age 16 or under. 


Miss XA689T 
Mrs. 

Mr Age 
Address. Арі. 


City 


ЕВ 
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Approved for Veterans’ Training. Eligible Institution under the Guaranteed Student Loan Program. Accredited Member National Home Study 
Council. Canadian residents use coupon address for service from ICS Canadian, Ltd. In Hawaii: 931 University Ave., Honolulu, Hawaii 96814 
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Use it for all 
it’s worth. 
Day in. Day out. 
Day off. 


A pickup that gets very little 
rest should be very, very 
tough. And Chevy's built-in 
toughness, we think, has a lot 
to do with its built-in value. 


Standard Front Disc 


Brakes are part of an im- 
proved new system with brake 
size and design matched to 
truck size and capacity; heavier 
duty pickups get heavier duty 
brakes automatically. 


Building a better way, 


| 
| 


Massive Girder Beam 
Front Suspension | 

is built to take it, so that truck, 
passengers and cargo don't 
have to. Each front wheel is 
independently suspended on 
powerful control arms, and 
each has its own coil spring. 
To help absorb most road 
shock at its source. 


Chevrolet 


Load Control rear 
leaf springs are 2-stage 
design. As the load weight in- 
creases, so does spring sup- 
port. Result: a smooth ride 
without a load, strong support 
when a load is added. 


construction. Cheyenne 
pickups are built to last. With 
strong double-wall construc- 
tion in the cab doors, roof, 


It never forgets it's a tough truck 


sills and front fenders. Fleet- 


side cargo box is double- 
walled from top to bottom. 


Even the tailgate is made from | 


two walls of steel for strength. 


о serve the U.S.A. 


PALL MALL 
1010 1005 


Longer length, milder taste 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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